University  of  California  •  Berkeley 


JA 


THE  LIBRARY 

OF 

THE  UNIVERSITY 
OF  CALIFORNIA 

PRESENTED  BY 

PROF.  CHARLES  A.  KOFOID  AND 
MRS.  PRUDENCE  W.  KOFOID 


M345524 1795 

V.  1 

Kofoid 


A  N 


HISTORY 


OF      T   H 


EARTH, 


A    X   D 


ANIMATED     NATURE 


BY  OLIVER  GOLDSMITH. 


IN  FOUR  VOLUMES; 


VOL.    I. 


PHILADELPHIA: 
fRIXTED  FOR   MArHEir   C  A  R  LT, 

NO.   Il8,   MARKET-STREET. 
MAY   12,  MjDCCjXCV. 


U.L  -o  u 


V- 

• 


PREFACE. 


NATURAL  HISTORY,  confidered  in  its  utmoft  extent, 
comprehends  two  obje&s.  Firft:,  that  of  difcovering, 
afcertaining,  and  naming  all  the  various  productions  of  na- 
ture. Secondly,  that  of  defcribing  the  properties,  manners^ 
and  relations,  which  they  bear  to  us,  and  to  each  other.  The 
firft,  which  is  the  mod  diiEcult  part  of  the  fcience,.  is  fyftema- 
tical,  dry,  mechanical,  and  incomplete..  The  fecond  is  more 
amufmg,  exhibits  new  pictures  to  the  imagination,  and  im- 
proves our  relifh  for  exiflence,  by  widening  the-  profpect  of 
nature  around  us. 

Both,  however,  are  neceflary  to  thofe  who  would  under- 
ftand  this  pleafmg  fcience,  in  its  utmoil  extent.  The  firft  care 
of  every  enquirer,  no  doubt,  mould  be,  to  fee,  to  vifit,  and  ex- 
amine every  object,  before  he  pretends  to  infpect  its  habitudes 
or  its  hiftory.  From  feeing  and  obferving  the  thing  itfelf,  he  is 
naturally  led  to  fpeculate  upon  its  ufes,  its  delights,  or  its  in- 
conveniencies. 

Numberlefs  obftructions,  however,  are  found  in  this  part  of 
his  purfuit,  that  fruftrate  his  diligence  and  retard  his  curibfity. 
The  objects  in  nature  are  fo  many,  and  even  thofe  of  the  fame 
kind  arc  exhibited  in  fuch  a  variety  of  forms,  that  the  enquir- 
er liiuls  himfelf  loft,  in  exuberance  before  him,  and,  like  a 
man  who  attempts  to  count  the  itars,  unaflifted  by  art,  his  pow- 
ers are  all  diftracted  in  the  barren  fuperfluity. 

To    remedy   this   cmbarnlTment,   artificial  fyftems  have 
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been  devifed,  which,  grouping  into  mafTes  thofe  parts  of  na- 
ture more  nearly  refembling  each  other,  refer  the  enquirer  for 
the  name  of  the  fogle  object  he  defires  to  know,  to  fome  one 
of  thofe  general  diftributions,  where  it  is  to  be  found  by  fur- 
ther examination. 

If,  for  inftance,  a  man  mould,  in  his  walks,  meet  with  an 
animal,  the  name,  and  confequently  the  hiftory  of  which,  he 
defires  to  know,  he  is  taught,  by  fyftematic  writers  of  natural 
hiftory,  to  examine  its  moft  obvious  qualities,  whether  a  qua- 
druped, a  bird,  a  fifh,  or  an  infra.  Having  determined  it,  for 
explanation  fake,  to  be  an  infect,  he  examines  whether  it  has 
wings  5  if  he  finds  it  poflefled  of  thefe,  he  is  taught  to  exa- 
mine whether  it  has  two  or  four  -y  if  poflefled  of  four,  he  is, 
taught  to  cbferve,  whether  the  two  upper  wings  are  of  a  fhelly 
hardnefs,  and  ferve  as  cafes  to  thofe  under  them  ;  if  he  finds 
the  wings  compofed  in  this  manner,  he  is  then  taught  to  pro- 
nounce that  this  iiife£t  is  one  of  the  beetle  kind  :  of  the  bee- 
tle kind,  there  are  three  different  clafles,  diftinguimed  from 
each  other  by  their  feelers  ;    he  examines    the  infect^  before 
him,  and  finds  that  the  feelers  are  clavated,  or  knobbed  at  the 
ends;  of  beetles,  with  feelers  thus  formed,  there  are  ten  kinds 5. 
and  among  thofe,  he  is  taught  to  look  for  the  precife  name  of 
thit  which  is  before  him.  If,  for  inftance,  the  knob  be  divided 
at  the  ends,  and  the  belly  be  ftreakcd  with  white,  it  is  no  other 
than  the  Dor  or  Maybug ;  an  animal,  the  noxious  qualities  of 
which,  give  it  a  very  diftinguifhed  rank  in  the  hiftory  of  the 
Infect  creation.  In  this  manner,  a  fyftem  of  natural  hiftory  may,, 
In  fome  meafure,  be  compared  to  a  di&ionary  of  words.  Both 
are  folely  intended  to  explain  the  names  of  things  •,   but  with 
this  difference,  that,  in  the  dictionary  of  words,  we  are  led  from 
the  name  of  a  thing  to  its  definition  ^  whereas,  in  the  fyftem  of 
natural  hiftory,  we  are  led  from  the  definition  to  find  out  the 
name. 

Such  are  the  efforts  of  writers,  who  have  compofed  their 
works  with  great  labour  and  ingenuity,  to  direct  the  learner  in 
his  progrefs  through  nature,  and  to  inform  him  of  the  name  of 
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every  animal,  plant,  or  foflil  fubftance,  that  he  happens  to  incct 
\virh  :  but  it  would  be  only  deceiving  the  reader,  to  conceal 
the  truth,  which  is,  that  books  alone  can  never  teach  him  this 
art  in  perfection  -,  and  the  folitary  ftudent  can  never  fucceed. 
Without  a  matter,  and  a  previous  knowledge  of  many  of  the 
objects  in  nature,  his  book  will  only  ferve  to  confound  and  dif- 
guft  him.  Few  of  the  individual  plants  or  animals,  that  he  may 
happen  to  meet  with,  are  in  that  precife  ftate  of  health,  or 
that  cxaft  period  of  vegetation,  from  whence  their  defcriptions 
were  taken.  Perhaps  he  meets  the  plant  only  with  leaves,  but 
the  fyilematic  writer  has  defcribed  it  in  flower.  Perhaps  Hb 
meets  the  bird  before  it  has  moulted  its  firft  feathers,  v/hile 
the  fyftematic  defcription  was  made  in  its  (late  of  full  perfec- 
tion. He  thus  ranges  without  an  inftructor,  confufed,  and  with 
fickening  curiofity,  from  fubjedt  to  fubject,  till  at  laft  he  gives 
up  the  purfuit,  in  the  multiplicity  of  his  difappointments. 

Some  practice,  therefore,  much  inftruction,and  diligent  rea- 
ding, are  requifite  to  make  a  ready  and  expert  naturalift,  who 
(hall  be-  able,  even  by  the  help  of  a  fyftem,  to  find  out  the 
name  of  every  object  he  meets  with.  But,  when  this  tedious, 
though  requifite  part  of  ftudy  is  attained,  nothing  but  delight 
and  variety  attend  the  reft  of  his  journey,  Wherever  he  tra- 
vels, like  a  man  in  a  country  where  he  has  many  friends,  he 
meets  with  nothing  but  acquaintances  and  allurements  in  all 
the  ftages  of  his  way.  The  mere  uninformed  fpectator  pafies 
on  in  gloomy  folitude  ;  but  the  naturalift,  in  every  infect,  and 
every  pebble,  finds  fomething  to  entertain  his  curiofity,  and 
excite  his  fpeculation. 

From  hence  it  appears,  that  a  fyftem  may  be  confidered  as 
a  dictionary  in  the  ftudy  of  nature.  The  ancients,  however, 
who  have  all  written  moft  delightfully  on  this  fubject,  feem 
entirely  to  have  rejected  thofe  humble  and  mechanical  helps 
to  fcience.  They  contented  themfclves  with  feiking  upon  the 
great  outlines  of  hiftory,  and  patting  over  what  was  common, 
as  not  worth  detail  5  they  only  dwelt  upon  what  was  new, 
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great,  and  furprifing,  and  fometimes  even  warmed  the  imagi- 
nation at  the  expenfe  of  truth.  Such  of  the  moderns  as  re- 
vived this  fcience  in  Europe,  undertook  the  talk  more  metho- 
dically, though  not  in  a  manner  fo  pleafing.  Aldrovandus, 
Gefner,  and  Johnfon,  feemed  defirous  of  uniting  the  entertain- 
ing and  rich  defcriptipns  of  the  ancients,  with  the  dry  and  fyf- 
tematic  arrangement  of  which,  they  were  the  firft  projectors.. 
This  attempt,  however,  was  extremely  imperfect,  as  the  great 
variety  of  nature  was,  as  yet,  but  very  inadequately  known. 
Ncverthelefs,  by  attempting  to  carry  on  both  objects  at  once ;, 
firft,  of  directing  us  to  the  name  of  the  thing — and  then  giv- 
ing the  detail  of  its  hiftory — they  drew  out  their  works  into  a 
tedious  and  unreafonable  length  ;  and  thus  mixing  incompa- 
tible aims,  they  have  left  their  labours,  rather  to  be  occafional- 
ly  consulted,  than  read  with  delight  by  pofterity% 

The  later  moderns,  with  that  good  fenfe  which  they  have 
carried  into  every  other  part  of  fcience,  have  taken  a  differ- 
ent method  in  cultivating  natural  hiftory.  They  have  been 
content  to  give,  not  only  the  brevity,  but  alfo  the  dry  and  dif- 
gufting  air  of  a  dictionary  to  their  fyftems.  Ray,  Klin,  Briflbn, 
and  Linnaeus",  have  had  only  one  aim,  that  of  pointing  out. 
the  object  in  nature,  of  difcovering  its  name,  and  where  it, 
was  to  be  found  in  thofe  authors  that  treated  of  it  in  a  more, 
prolix  and  f.itisfactory  manner.  Tims,  natural- hiitory,  at  pre- 
fent,  is  carried  on,  in  two  diftinct  and  feparate  channels,  the. 
one  ferving  to  lead  us  to  the  thing,  the  other  conveying  the 
fciftory  of  the  thing,  as  fuppofing  it  already  known.. 

The  following  Natural  Hiftory  is  written,  with  only  fuch 
an  attention  to  fyftem  as  ferves  to  remove  the  reader's  embar- 
raffments,  and  allure  him  to  proceed.  It  can  make  no  preten- 
fions  in  directing  him  to  the  name  of  every  object  he  meets 
with  ;  that  belongs  to  works  of  a  very  different  kind,  and  writ- 
ten with  very  different  aims.  It  will  fully  anfwer  my  delign,  if 
the  reader,  being  already  poffeffed  of  the  name  of  any  animal, 
find  here  a  fhort,  though  fatisfactory  hiftory  of  its  habU 
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tudes,  its  fubfiflence,  its  manners,  its  friendfhips,  and  lv 
tics.  My  aim  has  been  to  carry  en  jull  as  much  method,  as 
was  fufficient  to  fhorten  my  defcriptions,  by  generalizing  them, 
and  never  to  follow  order  where  the  art  of  writing,  which  is 
but  another  name  for  good  fenie,  informed  me,  that  it  would 
only  contribute  to  the  reader's  embarniffment. 

Still,  however,  the  reader  will  perceive,  that  I  have  formed 
a  kind  of  fyftcm  in  the  hiftory.  of  every  part  of  animated  na- 
ture, directing  myfelf  by  the  great  obvious  diuinclions  that 
fhe  herfelf  feerns  to  have  made,   which,   though  too  few  to 
point  exactly  to  the  name,  are  yet  fufiicient  to  illuminate  the 
fubjecl,  and  to  remove  the  reader's  perplexity.  Mr.  BufFon,  in- 
deed, who  has  brought  greater  talents  to  this  part  of  learning 
than  any  other  man,  has  alinoft  entirely  rejected   method  in 
clafling    quadrupeds.   This,  with   great  deference  to   fuch  ;: 
character,  appears  to  me,  running  into  the  oppofite  extreme  ; 
and,  as  foine  moderns  have  of  late  fpent  much  time, great  pains, 
and  fome  learning,  all  to  very  little  purpofe,  in  fyftematic  ar- 
rangement, he  feems  fo  much  difgufted  by  their  trifling,  but 
oftentatious  efforts,  that  he  defcribes  his  animals  almoft  in  the 
order  they  happen  to  come  before  him.  This  want,  of  method 
feems  to  be  a  fault ;  but  he  can  lofe  little  by  a  criticifm  which 
every  dull  man  can  make,  or  by  an  error  in  arrangement,  from 
which  the  dulleft  are  the  moft  ufually  free. 

In  other  refpe&s,  as  far  as  this  able  philofopher  has  gone,  I 
have  taken  him  for  my  guide.  The  warmth  of  his  ftyle,  and 
the  brilliancy  of  his  imagination,  are  inimitable.  Leaving  him, 
therefore,  without  a  rival  in  thefe,  and  only  availing  myfelf  of 
his  information,  I  have  been  content  to  defcribe  things  in  my 
own  way ;  and  though  many  of  the  materials  are  taken  from 
him,  yet  I  have  added,  retrenched,  and  altered,  as  I  thought 
proper.  It  was  my  intention,  at  one  time,  whenever  I  differed 
from  him,  to  have  mentioned  it  at  the  bottom  of  the  page  ;  but 
this  occurred  fo  often,  that  I  foon  found  it  would  look  like  en- 
vy, and  might,  perhaps;  convift  me  of  thofe  very  errors  which 


viii  P    R    £    F    A    C    £, 

I  wns  wanting  to  hy  upon  him.  I  have,  therefore,  as  being 
every  way  his  debtor,  concealed  my  difient,  where  my  opinion 
was  different ;  but  wherever  I  borrow  from  him,  I  take  care  at 
the  bottom  of  the  page  to  exprefs  my  obligations.  But  though 
my  obligations  to  this  writer  are  many,  they  extend  but  to  the 
fmalleft  part  of  the  work,  as  he  has  hitherto  completed  only 
the  hiftory  of  quadrupeds.  I  was,  therefore,  left  to  my  own 
reading  alone  to  make  out  the  hiftory  of  birds,  fiilies,  and  in- 
feels,  of  which  the  arrangement  was  fo  difficult,  and  the  ne- 
cefiary  information  fo  widely  diffufed,  and  fo  obfcurely  related, 
when  found,  that  it  proved  by  much  the  moft  laborious  part  of 
the  undertaking*  Thus,  having  made  ufe  of  mr.  BufFon's  lights 
in  the  firft  part  of  the  work,  I  may,  with  fome  fhare  of  confi- 
dence, recommend  it  to  the  public.  But  what  mail  I  fay  to  that 
part  where  I  have  been  entirely  left  without  his  afiiflance  ?  As 
I  would  afFect  neither  modefly  nor  confidence,  it  will  be  fuffi- 
cient  to  fay,  that  my  reading,  upon  this  part  of  the  fubject,  has 
been  very  extenfive  ;  and  that  I  have  taxed  my  fcanty  circum- 
ftances  in  procuring  books,  which  are,  on  this  fubjecl:,  of  all 
others,  the  moll  expenfive.  In  confeqtience  of  this  imluftry,  I 
here  offer  a  work  to  the  public,  of  a  kind  which  has  never  been 
attempted  in  ours,  or  any  other  modern  language,  that  I  know 
of.  The  ancients,  indeed,  and  Pliny  in  particular,  have  antici- 
pated me,  in  the  prefent  manner  of  treating  natural  hiflory. 
Like  thofe  hiftorians  who  defcribe  the  events  of  a  campaign, 
they  have  not  condefcended  to  give  the  private  particulars  of 
every  individual  that  formed  the  army  ;  they  were  content 
\vith  characterizing  the  generals,  and  defcribing  their  opera- 
tions, while  they  left  it  to  meaner  hands  to  carry  the  mufter- 
roll.  I  have  followed  their  manner,  rejecting  the  numerous  fa- 
bles which  they  adopted,  and  adding  the  improvements  of  the 
moderns,  which  are  fo  numerous,  that  they  actually  make  up 
the  bulk  of  natural  hiftory. 

The  delight  which  I  found  in  reading  Pliny,  firft  infpired 
me  with  the  idea  of  a  work  of  this  nature.  Having  a  tafte  ra- 
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thcr  clafiica!  than  fcientific,  and  having  but  little  employed 
myfelf  in  turning  over  the  dry  labours  of  modern  fyftem- 
mukers,  my  earlicft  intention  was  to  tranilate  this  agreeable 
writer,  and  by  the  help  of  a  commentary,  to  make  my  work  as 
amufing  as  I  could.  Let  us  dignify  natural  hiiiory  ever  fo  much 
with  the  grave  apellation  of  a  ufeful  fcience,  yet  ftill  we  mutt 
confefs,  that  it  is  the  occupation  of  the  idle  and  the  fpeculativc, 
more  than  of  the  bufy  and  the  ambitious  part  of  mankind.  My 
intention,  therefore,  was,  to  treat  what  I  then  conceived  to  be 
an  idle  fubjecl:,  in  an  idle  manner ;  and  not  to  hedge  round 
plain  and  fimple  narratives  with  hard  words,  accumulated  dif- 
tinflions,  oftentatious  learning,  and  difquifitions  that  produced 
no  convi&ion.  Upon  the  appearance,  however,  of  mr.  Button's 
work,  I  dropped  my  former  plan,  and  adopted  the  prefent,  be- 
ing convinced,  by  his  manner,  that  the  bell  imitation  of  the 
ancients  was,  to  write  from  our  own  feelings,  and  to  imitate 
nature. 

It  will  be  my  chief  pride,  therefore,  if  this  work  may  be 
found  an  innocent  amufement  for  thofe  who  have  nothing  elfe 
to  employ  them,  or  who  require  a  relaxation  from  labour.  Pro- 
faffed  naturalifts  will,  no  doubt,  find  it  fuperficial  :  and  yet  I 
fhould  hope  that  even  thefe  will  difccver  hints,  and  remarks, 
gleaned  from  various  re  <;  ding,  not  wholly  trite  or  elementary. 
I  would  wim  for  their  approbation.  But  my  chief  ambition  is, 
to  drag  up  the  obfcure  and  gloomy  learning  of  the  cell  to  open 
infpe&ion;  to  ftrip  it  from  its  gsrb  of  aufterity,  and  to  mew  the 
beauties  of  that  form,  which  only  the  induftrious  and  the  in-. 
quiHtive  have  been  hitherto  permitted  to  approach. 
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A  Sketch  of  t'ke  Vniverjt. 


TH  E  world  may  be  confidered  as  one  vaft  manfion,  where 
man  has  been  admitted  to  enjoy,  to  admire,  and  to  be 
grateful.  The  firft  defires  of  favage  nature  are,  merely  to  gra- 
tify the  importunities  of  fenfual  appetite,  and  to  neglect  the 
contemplation  of  things,  barely  fatisfied  with  their  enjoyment : 
the  beauties  of  nature,  and  all  the  wonders  of  creation,  have 
but  little  charms  for  a  being  taken  up  in  obviating  the  wants 
of  the  day,  and  anxious  for  precarious  fubfiflence. 

Our  philofophers,  therefore,  who  have  teftified  fuch  fur- 
prife  at  the  want  of  curiofity  in  the  ignorant,  feem  not  to  con- 
fider,  that  they  are  ufually  employed  in  making  provifions  of  a 
more  important  nature  j  in  providing  rather  for  the  necefli- 
ties,  than  the  amufements,  of  life.  It  is  not  tiil  our  more  pref- 
fing  wants  are  fufficiently  fupplied,  that  we  can  attend  to  the 
calls  of  curiofity  ;  fo  that,  in  every  age,  fcientific  refinement 
has  been  the  latcft  effort  of  human  induftry. 

But  human  curiofity,  though  at  firft  flowly  excited,  being 
at  laft  pofTefled  of  leifure  for  indulging  its  propenfity,  becomes 
one  of  the  greaceft  amufements  of  life,  and  gives  higher  fatif- 
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factions  than  what  even  the  fenfes  can  afford.  A  man  of  this 
difpofition  turns  all  nature  into  a  magnificent  theatre,  replete 
with  objects  of  wonder  and  furprife,  and  fitted  up  chiefly  for 
his  happinefs  and  entertainment :  he  induftriouily  examines 
all  things,  from  the  minuteft  infect  to  the  mod  finifhed  an> 
,mal;  and,  when  his  limited  organs  can  no  longer  make  the 
difcjuifition,  he  fends  out  his  imagination  upon  new  enquiries. 

Nothing,  therefore,  can  be  more  auguft  and  fir  iking,  than  the 
idea  which  his  reafon,  aided  by  his  imagination,  furniihes  of 
the  univerfe  around  him.  Afironomers  tell  us,  that  this  earth, 
which  we  inhabit,  forms  but  a  very  minute  part  in  that  great 
aflemblage  of  bodies  of  which  the  world  is  compofed.  It  is  a 
million  of  times  lefs  than  the  fun,  by  which  it  is  enlightened* 
The  planets  alfo,  which,  like  it,  are  fubordinate  to  the  fun's 
influence,  exceed  the  earth  one  thoufand  times  in  magnitude. 
There,  which  were  at  firft  fuppofed  to  wander  in  the  heavens, 
without  any  fixed  'path,  and  that  took  their  name  from  their 
apparent  deviations,  have  long  been  found  to  perform  their  cir- 
cuits with  great  exactnefs  and  ftricl  regularity.  They  have 
been  difcovered  as  forming,  with  our  earth,  a  fyftem  of  bodies, 
circulating  round  the  fun,  all  obedient  to  one  law,  and  impel- 
led by  one  common  influence. 

Modern  philofophy  has  taught  us  to  believe,  that,  when  the 
great  Author  of  Nature  began  the  work  of  creation,  he  chofe 
to  operate  by  fecond  caufes  •,  and,  that,  fufpending  tl^e  con- 
ftavit  exertion  of  his  power,  he  endued  matter  with  a  quality, 
by  which  the  univerfal  oeconomy  of  nature  might  be  continu- 
ed without  his  immediate  afliftance.  This  quality  is  called  at- 
traftton  ;  a  fort  of  approximating  influence,  which  all  bodies, 
whether  terreftrial,  or  cele(lial,are  found  to  poffefs;  and  which, 
in  all,  encreafes  as  the  quantity  of  matter  in  each  encreafes. 
The  fun,  by  far  the  greateft  body  in  our  fyilem,  is,  of  confe- 
quence,  poiTefTed  of  much  the  greateit  ihare  of  this  attractive 
power  ;  and  ail  the  planets,  of  which  our  earth  is  one,  are,  of 
couric,  entirely  fuDJecl  to  its  fuperior  influence.  Were  this 
powsr,  therefore,  left  uncontrolled  by  any  other^  the  fun  mud 
quickly  have  attracted  all  the  bodies  of  cur  I  lyitem  to 
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itfelf  $  but  it  is  equably  counteracted  by  another  power  of 
equal  eincacy  ;  namely,  a  progreflive  force,  which  each  planet 
ived  when  it  was  impelled  forward,  by  the  divine  archi- 
tect, upon  its  firft  formation.  The  heavenly  bodies  of  our  fyf* ' 
tern  being  thus  acted  upon  by  two  oppofmg  powers ;  namely, 
by  that  of  attr^cil}*!,  which  draws  them  towards  the  fun  ;  and 
that  of  imput/Km,  which  drives  them  ftrait  forward  into  the 
great  void  of  fpnce  ;  they  purfue  a  track  between  thefe  con- 
trary directions  ;  and  each,  like  a  {lone  whirled  about  in  a  fling, 
obeying  two  opposite  forces,  circulates  round  its  great  centre 
of  heat  and  motion. 

In  this  manner,  therefore,  is  the  h  irmony  of  our  planetary 
fyflem  preferred.  The  fu-«,  in  the  midfl,  gives  heat,  and  light, 
and  circular  motion  to  the  planets  which  furround  it :  Mercu- 
ry, Venus,  the  Earth,  Mars, 'Jupiter,  and  Saturn,  perform  their 
conftant  circuits  at  different  diftances,  each  taking  up  a  time 
to  complcat  its  revolutions,  proportioned  to  the  greatnefs  of  the 
circle  which  it  is  to  defcribe.  The  lefler  planets  alfo,  which  sre 
attendants  upon  fome  of  the  greater,  are  fubjecl:  to  the  fame 
laws  ;  they  circulate  with  the  fame  exactness  ;  and  are,  in  the 
fame  manner,  influenced  by  their  refpeclive  centres  of  motion. 
Beddes  thofe  bodies  which  make  a  part  of  our  peculiar  fy£« 
tern,  and  which  maybe  faid  to  refide  within  its  great  circum- 
ference,   there  are  others,  that  frequently  come  among  us, 
tfce  rnoft  diilant  tracts  of  fpace,  and  that  feem  like  dan- 
gerous intruders  upon  the  beautiful  fimplicity  of  nature.  Thefe 
are  comets,  whofe  appearance  was  once  fo  terrible  to  manl: 
and  the  theory  of  which  is  fp  little  underftood  at  prefent :  all 
we  know,  is,  that  their  number  is  much  greater  than  that  of 
the  planets  ;  and  that,  like  thefe,  they  roll  in  orbits,  in  fomc 
meaiure,  obedient  to  Solar  influence.  Ailronomers  have  en- 
deavoured to  calculate  die  returning  periods  of  many  of  them  ; 
but  experience  has  not,  as  y;;t.  confirmed  the  veracity  of  their 
.tigations  :  indeed,  who  can  tell  when  thole  wanderers 
have  made  their  excuriions  into  other  worlds  and  diflant  fyf- 
tems,  what  obstacles  may  be  found  to  oppofe  t' 
to  ace  el -rate  th  .a:,  or  retard  '  ,rn  ? 
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But  what  we  have  hitherto  attempted  to  (ketch,  is  but  a 
fmall  part  of  that  great  fabric,  in  which  the  Deity  has  thought 
proper  to  manifeft  his  wifdom  and  omnipotence.  There  arc 
multitudes  of  other  bodies  difperfed  over  the  face  of  the  hea-* 
vens,  that  lie  too  remote  for  examination :  thefe  have  no  mo- 
tion, fuch  as  the  planets  are  found  to  poflefs,  and  are,  therefore, 
called  fixed  ftars  j  and  from  their  extreme  brilliancy  and  their 
immenfe  diftance,  philofophers  have  been  induced  to  fuppofe 
them  to  be  funs,  refembling  that  which  enlivens  our  fyftem  :  as 
the  imagination  alfo,  once  excited,  is  feldom  content  to  flop, 
it  has  furnifhed  each  with  an  attendant  fyflem  of  planets,  be- 
longing to  itfelf,  and  has  even  induced  fome  to  deplore  the 
fate  of  thofe  fyftems,  whofe  imagined  funs,  which  fometimes 
happens,  have  become  no  longer  vifible. 

But  conjectures  of  this  kind,  which  no  reafoning  can  af- 
certain,  nor  experiment  reach,  are  rather  amufmg  than  ufe- 
ful.  Though  we  fee  the  greatnefs  and  wifdom  of  the  Deity, 
in  all  the  feeming  worlds  that  furround  us,  it  is  our  chief  con- 
cern to  trace  him  in  that  which  we  inhabit.  The  examination 
of  the  earth,  the  wonders  of  its  contrivance,  the  hiftory  of 
its  advantages,  or  of  the  feeming  defects  in  its  formation,  are 
the  proper  bufmefs  of  the  natural  hiflorian.  A  description  of 
this  earth,  its  animals,  vegetables,  and  minerals,  is  the  mod  de- 
lightful entertainment  the  mind  can  be  furnifhed  with,  as  it  is 
the  moft  interefting  and  ufeful.  I  would  beg  leave,  therefore, 
to  conclude  thefe  common-place  fpeculations,  with  an  obfer- 
vation,  which,  I  hope,  is  not  entirely  fo. 

An  ufe,  hitherto  not  much  infilled  upon,  that  may  refult 
from  the  contemplation  of  celeftial  magnificence,  is,  that  it 
will  teach  us  to  make  an  allowance  for  the  apparent  irregula- 
rities we  find  below.  Whenever  we  can  examine  the  works  of 
the  Deity,  at  a  proper  point  of  diftance,  fo  as  to  take  in  the 
whole  of  his  defign,  we  fee  nothing  but  uniformity,  beauty, 
and  precifion.  The  heavens  prefent  us  with  a  plan,  which, 
though  inexpreflibly  magnificent,  is  yet  regular  beyond  the 
power  of  invention.  Whenever,  therefore,  we  find  any  appa- 
rent defefts  in  the  earth,  which  we  are  about  to  confider,  in- 
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(lead  of  attempting  to  reafon  ourfclves  into  an  opinion  that 
they  are  beautiful,  it  will  be  wifer  to  fay,  that  we  do  not  be- 
hold them  at  the  proper  point  of  diflance,  and  that  our  eye 
is  laid  too  clofe  to  the  cbjefts,  to  take  in  the  regularity  of  their 
connexion.  In  (hort,  we  may  conclude,  that  God,  who  is  re- 
gular in  his  great  produ&ions,  a£h  with  equal  uniformity  in 
the  little. 


CHAP.     II. 

Afbort  Survey  of  the  Globe,  from  the  Light  of  Agronomy   and 
Geography. 

AL  L  the  fcie-nces  are,  in  feme  meafure,  linked  with  each 
other,  and,  before  the  one  is  ended,  the  other  begins.  In 
a  natural  hiftory,  therefore,  of  the  earth,  we  mutt  begin  with 
a  fhort  account  of  its  fituation  and  form,  as  given  us  by  af«- 
tronomers  and  geographers  :  it  will  be  fufncient,  however, 
upon  this  occafion,  juft  to  hint  to  the  imagination,  what 
they,  by  the  moft  abftraft  reafonings,  have  forced  upon  the 
underftanding.  The  e:irth,  which  we  inhabit,  is,  as  has  been 
faid  before,  one  of  thofe  bodies  which  circulate  in  our  folar 
fyflem  ;  it  is  placed  at  an  happy  middle  diflance  from  the  cen- 
tre ;  and  even  feems,  in  this  refpect,  privileged  beyond  all 
other  planets  that  depend  upon  our  great  luminary  for  then 
fupport.  Lefs  diftant  from  the  fun  than  Saturn,  Jupiter,  and 
Mars,  and  yet  lefs  parched  up  than  Venus  and  Mercury,  that 
are  fituate  too  near  the  violence  of  its  power ;  the  earth  feems, 
in  a  peculiar  manner,  to  (hare  the  bounty  of  the  Creator  :  it 
h  net,  therefore,  without  reafon,  that  mankind  confider  them- 
{elves  as  the  peculiar  objects  of  his  providence  and  regard. 

Beiides  that  motion  which  the  earth  has  round  the  fun,  the: 
circuit  of  which  is  performed  in  a  year,  it  has  another  upon 
its  own  axis ,  which  it  performs  in  twenty-four  hours.  Thus, 
like  a  charriot-wheel,  it  has  a  compound  motion  ;  for,  while  it 
goes  forward  on  its  journey,  it  is  all  the  while  turning  upon 
itfelf.  From  the  firfl  of  thefe  two,  arifc  the  grateful  viciffitudr 
cf  the  fcafons ;  from  the  fecond,  that  of  day  and  night. 
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It  may  be  alfo  readily  conceived,  that  a  body  thus  wheeling 
in  circles,  will,  moft  probably,  be  itfelf  a  fphere.  The  earth,  be- 
yond  all  poffibility  lof  doubt,  is  found  to  be  fo.  Whenever  its 
Shadow  happens  to  fall  upon  the  moon,  in  an  eclypfe,  it  appears 
to  be  always  circular,  in  whatever  pofition  it  is  projected  :  and 
it  is  eafy  to  prove,  that  a  body  which,  in  every  pofiticn,  makes 
a  circular  fhadow,  mufi  itfelf  be  round.  The  rotundity  of  the 
earth  may  be  alfo  proved,  from  the  meeting  of  two  (hips  at 
tea  :  the  top-mads  of  each  are  the  firfl  parts  that  are  difco* 
vered  by  both,  the  under  parts  being  hidden  by  the  convex- 
ity'of  the  globe,  which  rifes  between  them.  The  (hips,  in  this 
inftance,  may  be  refembled  to  two  men,  who  approach  each 
other  on  the  oppofite  fides  of  an  hill :  their  heads  will  firfl  be 
feen,  and  gradually,  as  they  come  nearer,  they  will  come  entire- 
ly into  view. 

However,  though  the  earth's  figure  is  faid  to  be  fpherical, 
we  ought  only  to  conceive  it  as  being  nearly  fo.  It  has  been 
found  in  the  Jafi  age  to  be  rather  flatted  at  both  poles,  fo  that 
fts  form  is  commonly  refembled  to  that  of  a  turnip.  The 
ca-ufe  of  this  fwelling  of  the  equator,  is  afcribed  to  the  great 
fapidity  of  the  motion  with  which  the  parts  of  the  earth  are 
there  carried  round  ;  and  which,  confequemly,  endeavouring 
to  fiy  off,  a£r.  in  oppofition  to  central  attraction.  The  twirling 
of  a  mop  may  ferve  as  an  homely  illuftration  ;  which,  as  every 
cue  has  feen,  fpreads  and  grows  broader  in  the  middle  as  it 
Continues  to  be  turned  round. 

As  the  earth  receives  light  and  motion  from  the  fun,  fo  it 
derives  much  of  its  warmth  and  power  of  veftigation  from  the 
fame  beneficlent  fource.  However,  the  different  parts  of  the 
globe  participate  of  thefe  advantages  in  very  different  propor- 
tions, and,  accordingly,  put  on  very  different  appearances  ;  a 
polar  profpect,  and  a  landfcape,  at  the  equator^  are  as  oppo- 
fite, in  their  appearances,  as  in  their  fituation. 

The  pclar  regions,  that  receive  the  fblar  beams  in  a  very 
oblique  direction,  and  that  continue,  for  one  half  of  the  year, 
in  night,  receive  but  few  of  the  general  comforts  that  other 
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parrs  of  the  world  enjoy.  Nothing  can  be  more  mournful  or 
hideous  than  the  picture  which  travellers  prefcnt  of    thofe 
wretched  regions.  The  ground*,  which  is  rocky  and  barren, 
rears  itfelf,  in  every  place,  in  lofty  mountains  and  inacceffible 
cliffs,  and  meets  the  mariner's  eye  at  even  forty  leagues  from 
ihorc.  Thefe  precipices,  frightful  in  themfelves,  receive  an 
additional  horror,  from  being  conftantly  covered  with  ice  and 
fnow,  which  daily  feem  to  accumulate,  and  to  fill  all  the  ral- 
lies with  increafmg  defolation.    The    few  rocks    and  cliffs, 
that  are  bare  of  fnow,  look,  -at  a  diflance,  of  a  dark  brown  co- 
lour, and  quite  naked.  Upon  a  nearer  approach,  however,  they 
are  found  replete  with  many  different  veins  of  coloured  llone, 
and  here  and  there  fpread  over  with  a  little  earth,  and  a  jfcan- 
ty  portion  of  grafs  and  keath.  The  internal  parts  of  the  coun- 
try are  flill  more  defolate  and  deterring.  In  wandering  this  fo- 
litude,fome  plains  appear  covered  with  ice,  that,  at  firil  glance, 
feem  to  prom  lie  the  traveller  an  eafy  journeyf.  But  thefc  are 
even   more    formidable  and  more  impaffable  than  the  moun- 
tains themfelves,  being  cleft  with  dreadful  chafms,  and  every 
where   abounding  with  pits  that  threaten  certain  deflruclion. 
The  feas  that  furround  thefe  inhofpitable  coafts,  are  ftill  more 
aftonifhing,    being  covered  with  flakes  of  floating  ice,  that 
fpread,  like  extenfrve  fields,  or  that  rife  out  of  the  water,  like 
enormous  mountains.  Thefe,  which  are  compofed  of  materi- 
als as  clear  and  tranfparent  as  glafsf,  affume  many  flrange 
and  fantaflic  appearances.    Some  of  them  look  like  churches, 
or    caftles,    with    pointed    turrets';    fomc  like  fhips  in  full 
fail  ;  and  people  have  often  given  themfelves  the  fruitlefs  toil 
to  attempt  piloting  the  imaginary  vcffels  into  harbour.  There 
are  flill  others,  that  appear  like  large  iflands,  with  plains,  val- 
lies,  and  hills,  which  often  rear  their  heads  two  hundred  yards 
above  the  level  of  the  fea  ;  and,  although  the  height  of  thefc 
is  amazing,  yet  their  depth  beneath  is  flill  more  fo  ;  fome 
of  them  being  found  to  fink  three  hundred  fathom  under 
water. 

The  earth  prefenfs  a  very  different  appearance  at  the  equa- 

*  Crantz's  hiitory  of  Greenland,  p.  3.     •}•  Ibid.  p.  22      \  Ibid  p    27 
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tor,  where  the  fun-beams,  darting  directly  downwards,  burn 
up  the  lighter  foils,  into  extenfive  Tandy  defarts,  or  quicken 
all  the  moifter  tracts  with  incredible  vegetation.  In  thcfe  re- 
gions, a^pioft  all  the  fame  inconveniencies  are  felt  from  the 
proximity  of  the  fun,  that,  in  the  farmer,  were  endured  from 
it's  abfence,  The  defarts  are  entirely  barren,  except  where  they 
are  found  to  produce  ferpents,  and  that  in  fuch  quantities, 
that  foine  extenfive  plains  feem  almoll  entirely  covered  with 
thenif. 

'It  not  unfrequently  happens,  alfo,  that 'this  dry  foil,  which 
is  fo  parched  and  comminuted  by  the  force  of  the  fun,  rifes 
•with  the  fmalleft  breeze  of  wind  ;  and  the -fends  being  com- 
pofed  of  parts  almoft  as  fmall  as  thofe  of  water,  they  a  flume 
a  fimiiar  appearance,  rolling  onward  in  wa-ves,  like  thofe  oi  a 
troubled  fea,  and  overwhelming  all  they  meet,  with  inevita- 
ble deftru&ion.  On  the  other  hand,  thofe  tracts  which  are  fer- 
tile, teem  with  vegetation  even  to  a  noxious  degree.  The 
grafs  rifes  to  fuch  an  height  as  often  to  require  burning  ;  the 
foreftsare  impafTable  from  underwoods,  and  fo  matted  above, 
that  even  the  fun,  fierce  as  it  is,  can  feldom  penetrate  J-.  Thefe 
are  fo  thick  as  fcarce  to  be  ext-irpated  ;  for,  the  tops  being  fo 
bound  together  by  the  climbing  plants  that  grow  round  them, 
though  an  hundred  fhould  be  cut  at  the  lx>ttom,  yet  not  one 
would  fall,  as  they  mutually  fupport  gach  other.  In  thefe  dark 
and  tangled  forefts.,  beads  of  various  kinds,  infects  in  afto- 
nifhing  abundance,  and  ferpents  of  furprizing  magnitude,  find 
a  quiet  retreat  from  man,  and  are  feldom  difturbcd  except  by 
each  other. 

In  this  manner,  the  extremes  of  our  globe  feem  equally  un- 
fitted for  the  comforts  and  conveniences  of  life  ;  and,  al- 
though the  imagination  may  find  an  awful  pleafure  in  con- 
templating the  frightful  precipices  of  Greenland,  or  the  luxu- 
rious verdure  of  Africa,  yet  true  happinefs  can  only  be  found 

|  Adanfon's  Defcription  of  Senegal. 
4  Linnxi  Ammsenit,  vol.  vi.  p.  67, 
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in  the  more  moderate  climates,  where  the  gifts  of  nature  may 
be  enjoyed  without  incurring  danger  in  obtaining  them. 

It  is  in  the  temperate  zone,  therefore,  that  all  the  arts  of 
improving  nature,  and  refining  upon  happinefs,  have  been  in- 
vented :  and  this  part  of  the  earth  is,  more  properly  fpeaking, 
the  theatre  of  natural  hiftory,  Although  there  be  millions  of 
animals  and  vegetables  in  the  unexplored  foreils  under  the  line, 
yet  moil  of  thefe  may  for  ever  .continue  unknown,  as  curioli- 
ty  is  there  reprefled  by  furrounding  danger.  But  it  is  other- 
wife  in  thefe  delightful  regions  which,  we  inhabit,  and  where 
this  art  .has  had  its  beginning.  Among  us  there  is  fcarce  a 
fhrub,  a  flower,  or  an  infect,  without  its  particular  hiilory  ; 
fcarce  a  plant,  that  could  be  ufeful,  that  has  not  been  propaga- 
ted, nor  a  weed,  that  could  be  noxious,  which  has  net  bceu 
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A  View  of  the  Surface  of  the  Earth. 

WH  EN  we  take  .a  flight  furvey  of  the  furfacc  of  our 
globe,  a  thoufand  objects,  offer  them felves,  which, 
though  long  known,  yet  ilill  demand  our.curiofity.  The  moft 
obvious  beauty,  that  every  where  ftrikes  the  eye,  .is  the  ver- 
dant covering  of  the  earth,  which  is  formed  by  an  happy  mix- 
ture of  herbs  and  trees,  of  various  magnitudes  and  ufes.  It 
has  been  often  remarked,  that  no  colour  refrefhes  the  fight 
fo  well  as  green  ;  .and  it  may  be  added,  as  a  further  proof  of 
the  affertion,  that  the  inhabitants  cf  thofe  places  where,  the 
fields  are  continually  white  with  fnow,  generally  become  blind 
Jong  before  the.  ufual  courfe  of  nature* 

This  advantage,  which  arifes  from  the  verdure  of  the  fields*, 
is  not  a  little  improved  by  their  agreeable  inequalities.  There 
are  fcarce  two  natural  landfcapes  that  offer  profpects  entirely 
rcfembling  each  others  their  rifings  and  depreffions,  their  hills 
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and  rallies,    are   never  entirely  the  fame,  but  always  offer 
fomething  new  to  entertain  and  refrefh  the  imagination. 

But,  to  increafe  the  beauties  of  the  face  of  nature,  the  land- 
fcape  is  enlivened  by  fprings  and  lakes,  and  interfered  by 
rivulets.  Thefe  lend  a  brightncfs  to  the  profpect  ;  give  motion 
and  coolnefs  to  the  air  •,  and,  what  is  much  more  important, 
furnifh  health  and  fubfiflence  to  animated  nature. 

Such  are  the  moft  obvious  and  tranquil  objects  that  every 
where  offer  :  but  there  are  others  of  a  more  awful  and  mag- 
nificent kind  ;  the  Mountain)  rifing  above  the  clouds,  and  topt 
\vith  fnow  ;  the  River,  pouring  down  its  fides,  encreafing  as  it 
runs,  and  lofing  itfelf,  at  laft,  in  the  ocean;  the  Ocean,  fpreading 
its  immenfe  flieet  of  waters  over  one-half  of  the  globe,  fwelling 
and  fubfiding  at  well-known  intervals,  and  forming  a  com- 
munication between  the  moft  diilant  parts  of  the  earth. 

If  we  leave  thofe  objects  that  feem  to  be  natural  to  our  earth, 
and  keep  the  fame  conftant  tenor,  we  are  prefented  with  the 
great  irregularities  of  nature.  The  burning  mountain  ;  the  ab- 
rupt precipice  ;  the  unfathomable  cavern  ;  the  headlong 
cataract  ;  and  the  rapid  whirlpool. 

If  we  carry  our  curiofity  a  little  further,  and  defcend  to  the 
objects  immediately  below  the  furface  of  the  globe,  we  mall 
there  find  wonders  ftill  as  amazing.  We  firft  perceive  the 
earth,  for  the  moft  part,  lying  in  regular  beds  or  layers,  every 
bed  growing  thicker  in  proportion  as  it  lies  deeper, *md  its 
contents  more  compact  and  heavy.  We  (hall  find,  almoft 
•wherever  we  make  our  fubterranean  enquiry,  an  amazing 
number  of  fhells  that  once  belonged  to  aquatic  animals.  Here 
and  there,  at  a  diftance  from  the  fea,  beds  of  oyfter  fhells, 
feveral  yards  thick,  and  many  miles  over  ;  fometimes  tef- 
taceous  fubftances,  of  various  kinds,  on  the  tops  of  mountains, 
and  often  in  the  heart  of  the  hardeft  marble.  Thefe,  which 
are  dug  up  by  the  peafants,  in  every  country,  are  regarded 
with  little  curiofity  ;  for,  being  fo  very  common,  they  are  con- 
fidered  as  fubftances  entirely  terrene.  But  it  is  otherwife  with 
the  enquirer  after  nature,  who  finds  them,  not  only  in  fhapt». 
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but  in  fubflance,  every  way  rcfembling  thofe  that  are  bred  in 
the  fea  ;  and  he,  therefore,  is  at  a  lofs  to  account  for  their 
removal. 

Yet,  not  one  part  of  nature  alone,  but  all  her  productions 
and  varieties,  become  the  object  of  the  fpeculative  man's  en- 
quiry :  he  takes  different  views  of  nature  from  the  inattentive 
fpectator ;  and  fcarce  an  appearance,  how  common  foever,  but 
affords  matter  for  his  contemplation :  he  enquires  how  and  why 
the  furface  of  the  earth  has  come  to  have  thole  rifings  and  de- 
preflions  which  moil  men  call  natural  ?  he  demands  in  what 
manner  the  mountains  were  formed,  and  in  what  confifts  their 
ufes  ?  he  afks  from  whence  fprings  arife  ?  and  how  rivers  flow 
round  the  convexity  of  the  globe  ?  he  enters  into  zn  examina- 
tion of  the  ebbings  and  flowings,  and  the  other  wonders  of  the 
deep  ;  he  acquaints  himfelf  with  the  irregularities  of  nature, 
and  he  will  endeavour  to  invefligats  their  caufes  j  by  which, 
at  lead,  he  will  become  better  veried  in  their  hiftory.  The  in- 
ternal ftructure  of  the  globe  becomes  an  object  of  his  curiofity  ; 
and,  although  his  enquiries  can  fathom  but  a  very  little  way, 
vet,  if  pofic'ft  with  a  fpirit  of  theory,  his  imagination  will 
iupply  the  red.  He  will  endeavour  to  account  for  the  fituation 
of  the  marine  foflils  that  are  found  in  the  earth,  and  for  the 
appearance  of  the  different  beds  of  which  it  is  compofed* 
Thefe  have  been  the  enquiries  that  have  fplendidly  employed 
many  of  the  philofophers  of  the  laft  and  prefent  age  *  ;  and, 
to  a  certain  degree,  they  mult  be  fen  iccable.  But  the  worft 
of  it  is,  that,  as  fpeculations  amufe  the  writer  more  than  facts, 
they  may  be  often  carried  to  an  extravagant  length  ;  and  that 
time  may  be  fp,cn t  in  reafoning  upon  nature,  which  might  be 
more  ufefully  employed  in  writing  her  hillory. 

Too  much  fpeculation,  in  natural  hiftory,  is  certainly  wrong  -j 
but  there  is  a  defect,  of  an  oppofite  nature,  that  does  much 
more  prejudice  ;  namely,  that  of  filencing  all  enquiry,  by 
alleging  the  benefits  we  receive  from  a  thing,  inftead  of  in- 

*  BufFon,  Woodward,  Burnct,  Wluflon,  Kirchcr,  Bourquat,  Leibnitz, 
Stcno,  Ray,  &c» 
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veftigating  the  caufe  of  its  production.  If  I  enquire,  how  a 
mountain  came  to  be  made  ?  fuch  a  reafoner,  enumerating  its 
benefits,  anfwers,  becaufe  God  knew  it  would  be  ufeful.  If  I 
<Iemand  the  caufc  of  an  earthquake,  he  finds  fome  good  pro- 
duced by  it,  and  alleges  that  as  the  caufe  of  its  explofion. 
Thus,  fuch  an  enquirer  has  conftantly  fome  ready  reafon  for 
every  appearance  in  nature,  which  ferves  to  fwell  his  periods, 
and  give  fplendor  to  his  declamation  :  every  thing  about 
him  is,  on  fome  account  or  other,  declared  to  be  good,  and 
he  thinks  it  prefumption  to  fcrutinize  into  its  defects,  or 
endeavour  to  imagine  how  it  might  be  better.  Such  writers, 
and  there  are  many  fuch,  add  very  little  to  the  advancement 
of  knowledge  ;  and  it  is  finely  remarked  by  Bacon,  that  the 
invefligatiG.il  of  final  caufes  *  is  a  barren  itudy ;  and,  like  a 
virgin,  dedicated  to  the  Deity,  brings  forth  nothing.  In  fadfc, 
tliofe  men  who  want  to  compel  every  appearance  and  every 
irregularity  in  nature  into  our  fervice,  and  expatiate  on  their 
benefits,  combat  that  very  morality  which  they  would  fecm 
to  promote.  Cod  has  permitted  thoufands  of  natural  evils  to 
cxift  in  the  world,  becaufe  it  is  by  their  intervention  that  man 
is  capable  of  moral  evil  ;  and  he  has  permitted  that  we  fhould 
be  fubjed:  to  moral  evil,  that  we  might  do  fomething  to  tie- 
ferve  eternal  happinefs,  by  fhowing  that  we  had  rectitude  to, 
it. 


CHAP.     IV. 

A  Review  of  the  different  Theories  of  the  Earth* 

HUMAN  invention  has  been  exercifed,  for  feveral  ages* 
to  account  for  the  various  irregularities  of  the  earth. 
While  thofe  philofophers,  mentioned  in  the  laft  chapter,  fee 
nothing  but  beauty,  fymrnetry,  and  order ;  there  are  others, 
who  look  upon  die  gloomy  fide  of  nature,  enlarge  on  its  de- 

*  Invefb'gatio  caufarum  finalium  fterilis  eftj  et  veluti  virgo  Deo  dedicate 
oil  pant. 
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fec^s,  and  feem  to  confidcr  the  earth,  on  which  they  tread,  aa 
one  fcene  of  extenfive  dsfolation*.  Beneath  its  furfacc  they 
obferve  minerals  and  waters  confutcdly  jumbled  together;  its 
different  beds  of  earth  irregularly  lying  upon  each  other  ; 
mountains  rifing  from  places  that  once  were  level  f  •,  and  hills 
finking  into  vallies  ;  whole  regions  (wallowed  by  the  fea,  and 
others  again  rifing  out  of  its  bofom  :  all  thefe  they  fuppofe  to 
be  but  a  few  of  the  changes  that  have  been  wrought  in  our 
globe;  and  they  fend  out  imagination  to  defer ibe  it  in  it<? 
primaeval  Hate  of  beauty. 

Of  thofe  who  have  written  theories,  defcribing  the  manner 
of  the  original  formation  of  the  earth,  or  accounting  for  its 
prefent  appearances,  the  moft  celebrated  are,  Burner.,  Whifton, 
Woodward,  and  Buffon.  As  fpeculatxon  is  endlefs,  fo  it  is  not 
to  be  wondered,  that  all  thefe  differ  from  each  other,  and 
oppofite  accounts  of  the  feveral  changes,  which  they  fuppofe 
our  earth  to  have  undergone.  As  the  fyilems  of  each  have  had 
their  admirers,  it  is,  in  fome  meafure,  incumbent  upon  the 
natural  hiitorian  to  be  acquainted,  at  leaft,  with  their  outlines  : 
and,  indeed,  to  know  what  others  have  even  dreamed,  in 
matters  of  fcience,  is  very  ufeful,  as  it  may  often  prevent  us 
from  indulging  fimilar  delufions  ourfelves,  which  we  fhoulcl 
never  have  adopted,  but  becaufe  we  take  them  to  be  wholly  our 
own.  However,  as  entering  into  a  detail  of  thefe  theories,  is 
rather  furnifhing  an  hiftory  of  opinions  than  tilings,  I  will 
endeavour  to  be  as  concife  as  I  can. 

The  fir  ft  who  formed  this  amufement  of  earth-making,  in- 
to fyftem,  was  the  celebrated  Thomas  Burnet,  a  man  of  polite 
learning  and  rapid  imagination.  His  Sacred  Theory,  as  he  calls 
it,  defcribing  the  changes  which  the  earth  has  undergone,  or 
(hall  hereafter  undergo,  is  well  known  for  the  warmth  with 
which  it  is  imagined,  and  the  weaknefs  with  which  it  is  rea- 
foned  ;  for  the  elegance  of  its  ftyle,  and  the  meannefs  of  its 
philofophy.  The  earth,  fays  he,  before  the  deluge,  was  very 

*  Buficn's  fccond  difcourfe. 
j  ienee.  Quart. -lib.  vi.  cap.  sr. 
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differently  formed  from  what  it  is  at  prefent  :  it  was,  at  fir  ft,  n. 
fluid  mafs  •,  a  chaos  compofed  of  various  fubitances,  differ- 
ing both  in  dtnfity  and  figure  :  thofe  which  were  moft  heavy, 
funk  to  the  centre,  and  formed,  in  the  middle  of  our  globe,  an 
hard  iblid  body  ;  thofe  of  a  lighter  nature,  remained  next ;  and 
the  waters,  which  were  lighter  (till,  fwam  upon  its  furface,  and 
covered  the  earth  on  every  fide.  The  air,  and  all  thofe  fluids, 
which  were  lighter  than  water,  floated  upon  this  alfo  ;  and,  in 
the  fame  manner,  encompaffed  the  globe  ;  fo  that,  between  the 
furroundmg  body  of  waters,  and  the  circumambient  air,  there 
was  formed  a  coat  of  oil,  and  other  unctuous  fubftances,  light- 
er than  water.  However,  as  the  air  was  ftill  extremely  impure, 
and  muft  have  carried  up  with  it  many  of  thofe  earthy  par- 
ticles with  which  it  once  was  intimately  blended,  it  foon  began 
to  defecate,  and  to  depofe  thefe  particles  upon  the  oily  furface 
already  mentioned,  which  foon  uniting  together,  the  earth  and 
oil  formed  that  cruft,  which  foon  became  an  habitable  furface, 
giving  life  to  vegetation,  and  dwelling  to  animals. 

This  imaginary  antediluvian  abode  was  very  different  from 
what  we  fee  it  at  prefent.  The  earth  was  light  and  rich  ;  and 
formed  of  a  fubftance  entirely  adapted  to  the  feeble  ftate  of  in- 
cipient vegetation  :  it  was  an  uniform  plain,  every  where  co- 
vered with  verdure  ;  without  mountains,  without  feas,  or  the 
fmalleft  inequalities.  It  had  no  difference  of  feafons,  for  its 
equator  was  in  the  plain  of  the  ecliptic,  or,  in  other  words,  it 
fumed  directly  oppofite  to  the  fun,  fo  that  it  enjoyed  one  per- 
petual and  luxuriant  fpring.  However,  this  delightful  face  of 
nature  did  not  long  continue  the  fame  ;  for,  after  a  time,  it  be- 
gan to  crack  and  open  in  fiffures  ;  a  circumftance  which  always 
fucceeds  when  the  fun  dries  away  the  moifturc,  from  rich  or 
marfhy  fituations.  The  crimes  of  mankind  had  been,  for  fome 
time,  preparing  to  draw  down  the  wrath  of  Heaven  ;  and  they, 
at  length,  induced  the  'Deity,  to  defer  repairing  thofe  breaches 
in  nature.  Thus  the  chafm  of  the  earth,  every  day,  became 
wider,  and,  at  length,  they  penetrated  to  the  great  abyfs  of 
waters  ;  and  the  whole  earth,  in  a  manner,  fell  in.  Then  enfued 
a  total  diforder,  in  the  uniform  beauty  of  the  firft  creation, 
the  terrene  furface  of  the  globe  being  broken  down  ;  as  it 
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funk,  the  waters  gufhed  out  into  its  place;  the  deluge  became 
univerfal ;  all  mankind,  except  eight  perfons,  were  punifhed 
with  deftru&ion,  and  their  pofterity  condemned  to  toil  upon 
the  ruins  of  defolated  nature. 

It  only  remains,  to  mention  the  manner  in  which  he  relieves 
the  earth  from  this  univerfal  wreck,  which  would  feem  to  be  as 
difficult  as  even  its  firft  formation.  "Thefe  great  mafies  of 
earth,  falling  into  the  abyfs,  drew  down  with  them  vaft  quanti- 
ties alfo  of  air  ;  and,  by  darning  againft  each  other,  and  break- 
ing into  fmall  parts,  by  the  repeated  violence  of  the  (hock,  they, 
at  length,  left  between  them  large  cavities,  filled  with  nothing 
but  air.  Thefe  cavities  naturally  offered  a  bed  to  receive  the 
influent  waters;  and,  in  proportion  as  they  filled,  the  face  of  the 
earth  became  once  more  vifible.  The  higher  parts  of  its  broken 
furface,  now  become  the  tops  of  mountains,  were  the  firft  that 
appeared :  the  plains  foon  after  came  forward,  and  at  length, 
the  whole  globe  was  delivered  from  the  waters,  except  the 
places  in  the  loweft  fituations;  fo  that  the  ocean  and  the  feas 
are  ftill  a  part  of  the  ancient  abyfs,  that  have  not  had  a  place 
to  return.  Iflands  and  rocks  are  fragments  of  the  earth's  former 
cruft;  kingdoms  and  continents  are  larger  mafles  of  its  broken 
fubftance  ;  and  all  the  inequalities  that  are  to  be  found  on  the 
furface  of  the  prefent  earth,  are  owing  to  the  accidental  con- 
fufion,  into  which  both  earth  and  waters  were  then  thrown." 

The  next  theorift  was  Woodward,  who,  in  his  effay  towards 
a  natural  hiftory  of  the  earth,  which  was  only  defigned  to  pre- 
cede a  greater  work,  has  endeavoured  to  give  a  more  rational 
account  of  its  appearances  ;  and  was,  in  fact,  much  better  fur- 
nifhed  for  fuch  an  undertaking,  than  any  of  his  predeceflbrs, 
being  one  of  the  moft  aftiduous  naturalifts  of  his  time.  His  little 
book,  therefore,  contains  many  important  facts,  relative  to  na- 
tural hiftory,  although  his  fyftem  may  be  weak  and  groundlefs. 

He  begins,  by  aflerting,  that  all  terrene  fubftances  are  difpo- 
fed  in  beds  of  various  natures,  lying  horizontally  one  over  the 
other,  fomewhat  like  the  coats  of  an  onion  ;  that  they  are  re- 
plete with  {hells  and  other  productions  of  the  fea  ;  thefe  {hells 
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being  found  in  the  deepeft  cavities,  and  on  the  tops  of  the  high* 
eft  mountains.  From  thefe  obfervations,  which  are  warranted 
by  experience,  he  proceeds  to  obferve,  that  thefe  fhells  and  ex- 
trarieous  foffils,  are  not  productions  of  the  earth,  but  are  all 
actual  remains  of  ^hofe  animals,  which  they  are  known  to  re- 
fembie;  that  all  the  beds  of  the  earth  lie  under  each  other,  in 
the  order  of  their  fpecific  gravity;  and  that  they  are  difpofed  as  if 
they  had  been  left  there  by  fubfiding  waters.  All  thefe  affertions 
he  affirms  with  much  earneftnefs,  although  daily  experience 
contradicts  him,  in  fome  of  them;  particularly  we  find  layers 
of  ftone  often  over  the  lighteft  foils,  and  the  fofteft  earth  under 
the  hardeft  bodies.  However,  having  taken  it  for  granted,  that 
all  the  layers  of  the  earth  are  found  in  the  order  of  their  fpeci- 
fic gravity,  the  lighteft  at  the  top,  and  the  heavieft  next  the  cen- 
tre, he  confequently  afTerts,  and  it  will  not  improbably  follow, 
that  all  the  fubftances,  of  which  the  earth  is  compofed,  were 
once  in  an  actual  ftate  of  difTolution.  This  univerfal  dilTolution, 
he  t^kes  to  have  happened  at  the  time  of  the  flood.  He  fuppofes 
that  at  that  time  a  body  of  water,  which  was  then  in  the  centre 
of  the  earth,  uniting  with  that  which  was  found  on  the  furface, 
fo  far  feparated  the  terrene  parts,  as  to  mix  altogether  in  one 
fluid  mafs  ;  the  contents  of  which  afterwards  finking  according 
to  their  refpedlive  gravities,  produced  the  prefent  appearance 
of  the  earth.  Being  aware,  however,  of  an  objection,  that  foffil 
fubftances  are  not  found  diflblved,  he  exempts  them  from  this 
tiniverfal  diflblution,  and,  for  that  purpofe,  endeavours  to  fho\v 
that  the  parts  of  animals  have  a  ftronger  cohcfion  than  thofe  of 
minerals  ;  and  that,  while  even  the  hardeft  rocks  may  be  dif- 
folved,  bones  and  fhells  may  ftill  continue  entire. 

So  much  for  Woodward;  but  of  all  the  fyftems,  which  were 
publiihed  refpecling  the  earth's  formation,  that  of  Whifton 
was  moft  applauded,  and  moft  oppofed.  Nor  need  we  wonder  ; 
for  being  fupported  with  all  the  parade  of  deep  calculation,  it 
awed  the  ignorant,  and  produced  the  approbation  of  fuch  as 
would  be  thought  other  wife,  as  it.  implied  a  knowledge  of  ab- 
ftrufe  learning  to  be  even  thor.ght  capable  of  comprehending 
what  the  writer  aimed  at.  In  fa&,  it  is  not  eafy  to  diveft  it  of 
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its  mathematical  garb ;  but  thofc  who  have  had  leifure,  have 
found  the  refult  of  our  philofopher's  reafoning  to  be  thus.  He 
fuppofes  the  earth  to  have  been  originally  a  comet ;  and  he  con- 
fiders  the  hiflory  of  the  creation,  as  given  us  in  fcripture,  to  have 
its  commencement,  juft  when  it  was  taken  by  the  hand  of  the 
creator,  to  be  more  regularly  placed  as  a  phnet  in  our  folar 
fyftem.  Before  that  time,  he  fuppofes  it  to  have  been  a  globe 
without  beauty  or  proportion  ;  a  world  in  diforder ;  fubjecl:  to 
all  the  viciflitudes  which  comets  endure  ;  fome  of  which  have 
been  found,  at  different  times,  a  thoufand  times  hotter  than 
melted  iron,  at  others,  a  thoufand  times  colder  than  ice.  Thefe 
alternations  of  heat  and  cold,  continually  melting  and  freezing 
the  furface  of  the  earth,  he  fuppofes  to  have  produced,  to  a  cer- 
tain depth,  a  chaos  entirely  refembling  that  defcribed  by  the 
poets,  furrounding  the  folid  contents  of  the  earth,  which  ftiil 
continued  unchanged  in  the  midft,  making  a  great  burning 
globe,  of  more  than  two  thoufand  leagues  in  diameter.  This 
furrounding  chaos,  however,  was  far  from  being  folid:  he  re- 
fembles  it  to  a  denfe,  though  fluid  atmofphere,  compofed  of  fub- 
ftarices  mingled,  agitated,  and  mocked  againft  each  other ,  and, 
in  this  diforder,  he  defcribes  the  earth  to  have  been  juft  at  the 
eve  of  creation. 

But  upon  its  orbit's  being  then  changed,  when  it  was  more 
regularly  wheeled  round  the  fun,  every  thing  took  its  proper 
place  •,  every  part  of  the  furrounding  fluid  then  fell  into  a  fitii- 
ation,  in  proportion  as  it  was  light  or  heavy.  The  middle,  or 
central  part,  which  always  remained  unchanged,  ftill  continu- 
ed fo,  retaining  a  part  of  that  heat  which  it  received  in  its  pri- 
maeval approaches  towards  the  fun;  which  heat,  he  calculates, 
may  continue  for  about  fix  thoufand  years,  Next  to  this  fell 
the  heavier  parts  of  the  chaotic  atmofphere,  which  ferve  to  fuf- 
tain  the  lighter:  but,  as  in  defcending  they  could  not  entirely 
be  feparated  from  many  watery  parts,  with  which  they  were 
intimately  mixed,  they  drew  down  a  part  of  tliefe  alib  with 
them ;  and  thefe  could  not  mount  again  after  the  furface  of  the 
earth  was  confolidated  :  they,  therefore,  furrounded  the  heavy 
firft  defcending  parts,  in  the  fam.e  manner  as  theCe  furround  the 
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central  globe.  Thus,  the  entire  body  of  the  earth  is  compofed 
moft  internally  of  a  great  burning  globe :  next  which,  is  placed 
an  heavy  terrene  fubftance,  that  encompafles  it ;  round  which 
alfo  is  circumfufed  a  body  of  waters.  Upon  this  body  of  waters, 
the  cruft  of  earth  on  which  we  inhabit  is  placed  :  fo  that,  ac- 
cording to  him,  the  globe  is  compofed  of  a  number  of  coats, 
or  fliells,  one  within  the  other,  all  of  different  denfities.  The 
body  of  the  earth  being  thus  formed,  the  air,  which  is  the  light- 
eft  fubftance  of  all,  furrounded  its  furface  ;  and  the  beams  of 
the  fun  darting  through,  produced  that  light,  which,  we  are 
told,  firft  obeyed  the  Creator's  command. 

The  whole  ceconomy  of  the  creation  being  thusadjufted,  it 
only  remained  to  account  for  the  rifmgs  and  depreffions  on  the 
furface  of  the  earth,  with  the  other  feeming  irregularities  of  its 
prefent  appearance?.  The  hills  and  vallies  are  confidered  by 
him  as  formed  by  their  preflmg  upon  the  internal  fluid,  which 
fuftains  the  outward  (hell  of  earth,  with  greater  or  lefs  weight : 
thofe  parts  of  the  earth  which  are  heavieft,  fink  into  the  fubja- 
cent  fluid  more  deeply,  and  become  vallies :  thofe  that  are 
lighted,  rife  higher  upon  the  earth's  furface,  and  are  called 
mountains. 

Such  was  the  face  of  nature  before  the  deluge  ;  the  earth  was 
then  more  fertile  and  populous  than  it  is  at  prefent  ;  the  life  of 
man  and  animals  was  extended  to  ten  times  its  prefent  dura- 
tion ;  and  all  thefe  advantages  arofe  from  the  fuperior  heat  of 
the  central  globe,  which  ever  fmce  has  been  cooling.  As  its 
heat  was  then  in  its  full  power,  the  genial  principle  was  alfo 
much  greater  than  at  prefent;  vegetation  and  animal  increafe 
were  carried  on  with  more  vigour ;  and  all  nature  feemed  teem- 
ing with  the  feeds  of  life.  But  thefe  phyfical  advantages  were 
only  productive  of  moral  evil;  the  warmth,  which  invigorated 
the  body,  increafed  the  paflions  and  appetites  of  the  mind;  and 
as  man  became  more  powerful,  he  grew  lefs  innocent.  It  was 
found  neceflary  to  punifli  his  depravity;  and  all  living  crea- 
tures, except  the  fifties,  who,  living  in  a  cold  element,  were  not 
fubjedl:  to  a  fimilitude  of  guilt,  were  overwhelmed  by  the  de* 
|uge  in  univerfal  deftru6lionr 
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This  deluge,  which  fimple  believers  are  willing  to  afcribeto 
n  miracle,  philofophers  have  long  been  defirous  to  account  for 
by  natural  caufes  :  they  have  proved  that  the  earth  could  never 
fupply,  from  any  refervoir  towards  its  centre,  nor  the  atmof- 
phere,  by  any  difcharge  from  above,  fuch  a  quantity  of  water  as 
would  cover  the  furface  of  the  globe  to  a  certain  depth  over 
the  tops  of  our  highefl  mountains.  "Where,  therefore,  was  all 
this  water  to  be  found  ?  Whifton  has  found  enough,  and  more 
than  a  fufficiency,  in  the  tail  of  a  comet;  for  he  feems  to  allot 
comets  a  very  active  part  in  the  great  operations  of  nature. 

He  calculates,  with  great  feeming  precifion,  the  year,  the 
month,  and  the  day  of  the  week,  on  which  this  comet  (which 
has  paid  the  earth  fome  vifits  fince,  though  at  a  kinder  dif- 
tance)  involved  our  globe  in  its  tail.  The  tail  he  fuppofed  to 
be  a  vaporous  fluid  fubfbnce,  exhaled  from  the  body  of  the 
comet,  by  the  extreme  heat  of  the  fun,  and  increafmg  in  pro- 
portion as  it  approached  that  great  luminary.  It  was  in  this 
that  our  globe  was  involved  at  the  time  of  the  deluge  ;  and,  as 
the  earth  itill  acled  by  its  natural  attraction,  it  drew  to  itfelf  all 
the  watery  vapours  which  were  in  the  comet's  tail ;  and  the  in- 
ternal waters  being  alfo  at  the  fame  time  let  loofe,  in  a  very 
fhort  fpace,  the  tops  of  the  highefl  mountains  were  laid  under 
the  deep. 

The  punimment  of  the  deluge  being  thus  completed,  and  all 
the  guilty  deliroyed,  the  earth,  which  had  been  broken  by  the 
eruption  of  the  internal  waters,  was  alfo  enlarged  by  the  fame  ; 
fo  that  upon  the  comet's  recefs,  there  was  found  room  fufficient 
in  the  internal  abyfs  for  the  recefs  of  the  fuperfluous  waters ; 
whither  they  all  retired,  and  left  the  earth  uncovered,  but  in 
fome  refpe&s  changed,  paiticularly  in  its  figure,  which,  from 
being  round,  was  now  become  oblate.  In  this  univerfal  wreck 
of  nature,  Noah  furvived,  by  a  variety  of  happy  caufes,  to  re- 
people  the  earth,  and  to  give  birth  to  a  race  of  men,  flow  in 
believing  ill-imagined  theories  of  the  earth. 

After  fo  many  theories  of  the  earth,  which  had  been  pub- 
Jifhed,  applauded, anfwcred,  arid  forgotten,  mr.  BufFon  ventured 
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to  add  one  more  to  the  number.  This  philofopher  was,  in  eve- 
ry reflect,  better  qualified  than  any  of  his  predeceffors,  for 
fuch  an  attempt,  being  furnifhed  with  more  materials,  having 
a  brighter  imagination  to  find  new  proofs,  and  a  better  ftyle 
to  cloath  them  in.  However,  if  one  fo  ill  qualified  as  I  am, 
may  judge,  this  feems  the  weakeft  part  of  his  admirable  work ; 
and  I  Could  wifli  that  he  had  been  content  with  giving  us  facts 
inftead  of  fyflems  ;  that,  inftead  of  being  a  reafoner,  he  had 
contented  himfelf  with  being  merely  an  hiilorian. 

He  begins  his  fyftem  by  making  a  diftinclion  between  the 
firft  part  of  it  and  the  laft  ;  the  one  being  founded  only  on 
conjecture,  the  other  depending  entirely  upon  actual  obferva- 
tion.  The  latter  part  of  his  theory  may,  therefore,  be  true, 
though  the  former  mould  be  found  erroneous. 

The  planets,  fays  he,  and  the  earth,  among  the  number, 
might  have  been  formerly  (he  only  offers  this  as  conjecture)  a 
part  of  the  body  of  the  fun,  and  adherent  to  its  fubftance.  In 
this  fituation,  a  comet,  falling  upon  that  great  body,  might  have 
given  it  fuch  a  ihock,  and  fo  fhaken  its  whole  frame,  that  fome 
of  its  particles  might  have  been  driven  off,  like  ftreaming  fpar- 
kles  from  red  hot  iron;  and  each  of  thefe-ftreams  of  fire,  final  I 
as  they  were  in  comparifon  of  the  fun,  might  have  been  large 
enough  to  have  made  an  earth  as  great,  nay,  many  times  greater 
than  ours.  So  that  in  this  manner,  the  planets,  together  with 
the  globe  which  we  inhabit,  might  have  been  driven  off  from 
the  body  of  the  fun,  by  an  impulfive  force  :  in  this  manner  alfo 
they  would  continue  to  recede  from  it  for  ever,  were  they  not 
drawn  back  by  its  fuperior  power  of  attraction  ;  and  thus,  by  the 
combination  of  the  two  motions,  they  are  wheeled  round  in 
circles. 

Being  in  this  manner  detached  at  a  diftance  from  the  body 
of  the  fun,  the  planets,  from  having  been  at  firft  globes  of  li- 
quid fire,  gradually  became  cool.  The  earth  alfo,  having  been 
dafhed  obliquely  forward,  received  a  rotatory  motion  upon  its 
axis,  at  the  very  inftant  of  its  formation,  and  this  motion  being 
greatefl  at  die  equator,  the  parts  there  acting  againft  die  force 
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of  gravity,  they  muft  have  fwolkm  out,  and  given  the  earth  an 
cblatc  or  flatted  figure. 

As  to  its  internal  fubftnnce,  our  globe  having  once  belonged 
to  the  fun,  it  continues  to  be  an  uniform  mafs  of  melted  matter,. 
very  probably  vitrified  in  its  primaeval  fufion.  But  its  furface  is 
very  differently  compofed.  Having  been  in  the  beginning  heat- 
ed to  a  degree  equal  to,  if  not  greater  than,  what  comets  are 
'  found  to  fuftain  ;  like  them,  it  had  an  atmofphere  of  vapours 
floating  round  it,  and  which,  cooling  by  degrees,  condenfed  and 
fubfided  upon  its  furface.  Thefe  vapours  formed,  according  to 
their  different  denfities,  the  earth,  the  water,  and  the  air  ;  the 
heavier  parts  falling  firft,  and  the  lighter  remaining  ftill  fuf- 
pendcd. 

Thus  far  our  philofopher  is,  at  leaft,  as  much  a  fyftem  maker 
as  Whifton,  or  Burnet ;  and,  indeed,  he  fights  his  way  with 
great  perfeverance  and  ingenuity,  through  a  thoufand  objec- 
tions that  naturally  arife.  Having,  at  laft,  got  upon  the  earth, 
he  fuppofes  himfelf  on  firmer  ground,  and  goes  forward  with 
greater  fecurity.  Turning  his  attention  to  the  prefent  appear- 
ance of  things  upon  this  globe,  he  pronounces,  from  the  vicv/, 
that  the  whole  earth  was  at  firft  under  water.  This  water,  he 
fuppofes  to  have  been  the-  lighter  parts  of  its  former  evaporation, 
which,  while  the  earthy  particles  funk  downwards,  by  their 
natural  gravity,  iloaced  on  the  furface,  and  covered  it  for  a  con- 
fiderable  fpace  of  time. 

"  The  furface  of  the  earth,"  fays  he*,  ""muft  have  been  in 
the  beginning  much  lefs  folid  than  it  is  at  prefent ;  and,  confe- 
quently,  the  fame  caufes,  which,  at  this  day,  produce  but  very 
flight  changes,  muft  then,  upon  fo  complying  a  fubftance,  rmv 
had  very  confiderable  effects. .  We  have  no  reafon  to  doubt  but 
that  it  was  then  covered  with  the  waters  of  the  fea  ;  and  that 
thofe  waters  were  above  the  tops  of  our  higheft  mountains, 
fince  even,  in  fuch  elevated  fituations,  we  find  (hells  and  other 
marine  productions,  in  very  great  abundance.  It  appears  alfo 
that  the  fea  continued  for  a  confiderable  time  upon  the  face  of 

*Theorietle  la  Tore,  vol.  l,p.  III. 
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the  earth  :  for,  as  thefe  layers  of  fhells  are  found  fo  very  fre- 
quent at  fuch  great  depths,  and  in  fuch  prodigious  quantities, 
it  feems  impoffiblc  for  thefe  to  have  fupported  their  numbers  all 
alive  at  one  time  ;  fo  that  they  muft  have  been  brought  there 
by  fucceffive  depofitions.  Thefe  ihells  alfo  are  found  in  the  bo- 
dies of  the  hardest  rocks,  where  they  could  not  have  been  depo- 
fited,  all  at  once,  at  the  time  of  the  deluge,  or  at  any  fuch  in- 
ftant  revolution;  fmce  that  would  be  to  fuppofe,  that  all  the 
rocks  in  which  they  are  found,  were,  at  that  inftant,  in  a  ftate 
of  diflblution,  which  would  be  abfurd  to  aflert.  The  fea,  there- 
fore, depofited  them  wherefoever  they  are  now  to  be  found, 
and  that  by  flow  and  fucceffive  degrees. 

It  will  appear,  alfo,  that  the  fea  covered  the  whole  earth, 
from  the  appearance  of  its  layers,  which,  lying  regularly  one 
above  the  other,  feem  all  to  refemble  the  fediment  formed  at 
different  times  by  the  ocean.  Hence,  by  the  irregular  force  of 
its  waves,  and  its  currents  driving  the  bottom  into  fand-banks, 
mountains  muft  have  been  gradually  formed  within  this  uni- 
verfal  covering  of  waters ;  and  thefe  fucceflively  railing  their 
heads  above  its  furface,  muft,  in  time,  have  formed  the  higheft 
ridges  of  mountains  upon  land,  together  with  continents, 
iflands,  and  low  grounds,  all  in  their  turns.  This  opinion  will 
receive  additional  weight  by  confidering,  that  in  thofe  parts  of 
the  earth,  where  the  power  of  the  ocean  is  greateft,  the  ine- 
qualities on  the  furface  of  the  earth  are  higheft  :  the  ocean's 
power  is  greateft  at  the  equator,  where  its  winds  and  tides  are 
moft  conftant ;  and,  in  fa£t,  the  mountains  at  the  equator,  are 
found  to  be  higher,  than  in  any  other  part  of  the  world.  The 
fea,  therefore,  has  produced  the  principal  changes  in  our  earth  : 
rivers,  volcanos,  earthquakes,  ftorms,  and  rain,  having  made 
but  flight  alterations,  and  only  fuch  as  have  affected  the  globe 
to  very  inconfiderable  depths. 

Tins  is  but  a  very  flight  fketch  of  mr.  BufFon's  theory  of  the 
earth  ;  a  theory,  which  he  has  much  more  powerfully  fupport- 
ed, than  happily  invented;  and  it  would  be  needlefs  to  take 
up  the  reader's  time,  from  the  purfuit  of  truth,  in  the  dif- 
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cufiion  of  phufibilities.  In  fact,  a  thoufand  qneftions  might 
be  afked  this  moit  ingenious  philoiopher,  which  he  would  not 
find  it  eafy  to  anfwer  ;  but  fuch  is  the  lot  of  humanity,  that  a 
finglc  Goth  can,  in  one  day,  deftroy  the  fabric,  which  Cefars 
were  employed  an  age  in  creeling.  In  fact,  we  might  aft,  how 
mountains,  which  are  compofed  of  the  mod  compact  and  pon- 
derous fubttances,  fhould  be  the  firft  whofe  parts  the  fea  be- 
gan to  remove?  We  might  afk,  how  foflil-wood  is  found  deeper 
even  than  fhclls?  which  argues,  that  trees  grew  upon  the  places 
he  fuppofes  once  to  have  been  covered  with  the  ocean.  But  we 
hope  this  excellent  man  is  better  employed,  than  to  think  of 
gratifying  the  petulance  of  incredulity,  by  anfwcring  endlefs 
objections. 


CHAP.         V. 

Of  Fo/Jil-fteHs,  and  other  extraneous  Fuffils. 

WE  may  affirm  of  mr.  Buffon,  that  which  has  been  fald 
of  the  chymifts  of  old  :  though  he  may  have  failed  in 
attaining  his  principal  aim,  of  eftablifhing  a  theory,  yet  he  has 
brought  together  fuch  a  multitude  of  faclis  relative  to  the  hifto- 
ry  of  the  earth,  and  the  nature  of  its  foffil  productions,  thac 
curiofity  finds  ample  compenfation  even  while  it  feels  the  want 
of  conviction. 

Before,  therefore,  I  enter  upon  the  defcription  of  thofe  parts 
of  the  earth,  which  feem  more  naturally  to  fall  within  the  fub- 
je£t,  it  will  not  be  improper  to  give  a  fhort  hiftory  of  thofe  ani- 
mal productions  that  are  found  in  fuch  quantities,  either  upon 
its  furface,  or  at  different  depths  below  it.  They  demand  our 
curiofity,  and,  indeed,  there  is  nothing  in  natural  hiftory,  that 
has  afforded  more  fcope  for  doubt,  conjecture,  and  fpeculation. 
Whatever  depths  of  the  earth  we  examine,  or  at  whatever  dif- 
tance  within  land  we  feek,  we  molt  commonly  find  a  number 
of  foflil-mells,  which,  being  compared  with  others  from  the  fea, 
of  known  kinds,  are  found  to  be  exactly  of  a  fimilar  fliape  and 

VOL.  I.  £ 
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nature*.  They  are  found  at  the  very  bottom  of  quarries  and 
mines,  in  the  moil  retired  and  inward  parts  of  the  moft  firm 
and  folid  rocks,  upon  the  tops  of  even  the  higheft  hills  and 
mountains,  as  well  as  in  the  vallics  and  plains:  and  this  not  in 
one  country  alone,  but  in  all  places  where  there  is  any  digging 
for  marble,  chalk,  or  any  other  terreftrial  matters,  that  are  fo 
compact  as  to  fence  off  the  external  injuries  of  the  air,  and  thus 
preferve  thefe  (hells  from  decay. 

Thefe  marine  fubflanc.es,  fo  commonly  diffufeu,  and  fo  gene- 
rally to  be  met  with,  were,  for  a  long  time,  coniidered  by  phi- 
Icfophers,  as  productions,  not  of  the  fea,  but  of  the  earth.  "  As 
we  find  that  fpars,"  faid  they,  «  always  (hoot  into  peculiar 
fhapes,  fo  thefe  feeming  fnails,  cockles,  and  mufcle  {hells,  are 
only  fportive  forms,  that  nature  affumes  among  others  of  its 
mineral  varieties  :  they  have  the  fhape  of  filh,  indeed,  but  they 
have  always  been  terreftrial  fubftancesf." 

With  this  plaufible  folution,  mankind  were  for  a  long  time 
content ;  but  upon -defer  enquiry,  they  were  obliged  to  alter 
tlieir  opinion.  It  was  found  that  thefe  (hells  had,  in  every  re- 
fpect,  the  properties  of  animal  and  not  of  mineral  nature.  They 
were  found  exactly  of  the  fame  weight  with  their  fellow  Ihells 
upon  more.  They  anfwered  all  the  chymical  trials  in  the  fame, 
manner  as  fea  mells  do.  Their  parts,  when  diilblved,  had  the 
fame  appearance  to  view,  the  fame  fmell  and  taile.  They  had 
the  fame  effects  in  medicine,  when  inwardly  adminiftered ;  and, 
in  a  word,  were  fo  exactly  conformable  to  marine  bodies,  that 
they  had  alHhe  accidental  concretions  growing  to  them  (fuch  as 
pearls,  corals,  and fmaller  mells)  which  are  found  in  (hells  juft 
gathered  on  the  more.  They  were,  therefore,  from  thefe  con- 
fiderations,  again  given  back  to  the  fea  j  but  the  wonder  was, 
liow  to  account  for  their  corning  fo  far  from  their  own  natural 
clement  upon  land.J 

As  this  naturally  gave  rife  to  many  conjectures,  it  is  not  to  be 
wondered  that  fome  among  them  have  been  very  extraordinary. 

*  Woodward's  EfTay  towards  a  Natural  Hiflory,  p.  16. 
•J  Lowth.  Abridgment,  PUil.Tranf.  vel,  ii.  p  436.    J  Woodward,  p.  43. 
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An  Italian  quoted  by  mr.  Buffon,  fuppofes  them  to  have  1 
dcpofitcd  in  the  earth  at  tlic  time  of  the  erufades,  by  the  pil- 
grims who  returned  from  Jerufalem;  who,  gathering  them  up- 
on the  fea-fhore,  in  their  return,  carried  them  to  their  different 
places  of  habitation.  But  this  conjeclurer  fcems  to  h.r.v  but  a 
very  inadequate  idea  of  their  numbers.  At  To  i  France, 

more  than  an  hundred  miles  from  the  fea,  there  is  a  pLii 
about  nine  leagues  long,  and  as  many  broad,  from  whence  the 
peafants  of  the  country  fupply  themfelves  with  marie  for  ma- 
nuring their  lands.  They  feldom  dig  deeper  than  twenty  feet, 
and  the  whole  plain  is  compofed  of  the  fame  materials,  which 
are  (hells  of  various  kinds,  without  the  (mailed  portion  of 
earth  between  them.  Here  then,  is  a  large  fpace,  in  which  arc 
depofited  millions  of  tons  of  (hells,  which  pilgrims  could  not: 
have  collected,  though  their  whole  employment  had  been 
nothing  elfe.  England  is  furnimed  with  its  beds,  which,  though 
not  quite  fo  extenfive,  yet  are  equally  wonderful.  *  "  Near 
Reading,  in  Berkfhire,  for  many  fucceeding  generations,  a  con- 
tinued body  of  oyfter-fliells  has  been  found  through  the  whole 
circumference  of  five  or  fix  acres  of  ground.  The  foundation 
of  thefe  mells  is  an  hard  rocky  chalk  ;  and  above  this  chalk,  the 
oyfler-mells  lie  in  a  bed  of  green  fand,  upon  a  level,  as  nigh, 
as  can  poflibly  be  judged,  and  about  two  feet  thicknefs." 
Thefe  (hells  are  in  their  natural  ftate,  but  they  are  found  alfo 
petrified,  and  almoft  in  equal  abundancef  in  all  the  Alpine 
rocks,  in  the  Pyrenees,  on  the  hills  of  France,  England,  and 
Flanders.  Even  in  all  quarries  from  whence  marble  is  dug,  if 
the  rocks  be  fplit  perpendicularly  downwards,  petrified  (hells, 
and  other  marine  fubflances,  will  be  plainly  difcerned. 

"  About  a  quarter  of  a  mile  from  the  river  Medway^:,  in  the 
county  of  Kent,  after  die  taking  off  the  coping  of  a  piece  of 
ground  there,  the  workmen  came  to  a  blue  marble,which  conti- 
nued for  three  feet  and  an  half  deep,  or  more,  and  then  beneath 
appeared  an  hard  floor, or  pavement,compofed  of  petrified  (hells 
crowded  clofely  together.  This  layer  was  about  an  inch  deep,, 
and  feveral  yards  over;  and  it  could  be  walked  upon,  as  upon  a 

*  Phil.  Traaf.  vol.  ii.  p.  427.  |  Buffon,  vol.  i.  p.  407. 

|  Phil.  Tranf.  vol.  ii.  p.  &z5. 
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beach.  The  ftones,  of  which  it  was  compofed,  (the  defcriber 
fuppofes  them  to  have  always  been  ftones)  were  either  wreathed 
as  fnails,  or  bivalvular  like  cockles.  The  wreathed  kinds  were 
about  the  fize  of  an  hazle-nut,  and  were  filled  with  a  ftony  fub- 
flance  of  the  colour  of  marie  ;  and  they  themfelves,  alfo,  till 
they  were  warned,  were  of  the  fame  colour  ;  but  when  cleaned, 
they  appeared  of  the  colour  of  bezoar,  and  of  the  fame  polifli. 
After  boiling  in  water,  they  became  whitifh,  and  left  a.chalki- 
jiefs  upon  the  fingers." 

In  feveral  parts  of  Ada  and  Africa,  travellers  have  obferved 
thefe  fhells  in  great  abundance.  In  the  mountains  of  Caftra- 
van,  which  lie  above  the  city  Barut,  they  quarry  out  a  white 
flone,  every  part  of  which  contains  petrified  fifhes  in  great 
numbers,  and  of  furprifing  diverfity.  They  alfo  feem  to  con- 
tinue in  fuch  prefervation,  that  their  fins,  fcales,  and  all  the 
minutcft  diftin&ions  of  their  make,  can  be  perfectly  difcerned||. 

From  all  thefe  inftanees,  we  may  conclude,  that  thefe  foffils 
are  very  numerous  ;  and,  indeed,  independent  of  their  fitua- 
tion,  they  afford  no  fmall  entertainment,  to  obferve  them  as 
preferved  in  the  cabinets  of  the  curious.  The  variety  of  their 
kinds  is  aftoniflring,  Moft  of  the  fea~fhells  which  are  known, 
2nd  many  others,  to  which  we  are  entirely  ftrangers,  are  to  be 
ieen  either  in  their  natural  ftate,  or  in  various  degrees  of  petri- 
faclionf.  In  the  place  of  fome,  w«  have  mere  fpar,  or  ilone,  ex* 
acUy  expre  fling  all  the  lineaments  of  animals,  as  having  been 
wholly  formed  from  them.  For,  it  has  happened,  that  the  {hells 
diflblving  by  very  flow  degrees,  and  the  matter  having  nicely 
and  exactly  filled  all  the  cavities  within,  this  matter,  after  the 
fhells  have  perifhed,  has  preferved  exactly  and  regularly  the 
whole  print  of  their  internal  furface.  Of  thefe,  there  are  vari- 
ous kinds  found  in  our  pits  ;  many  of  them  refembling  thofe 
of  our  own  fbores  ;  and  many  others  that  are  only  to  be  found 
on  the  coafls  of  other  countries.  There  are  fome  fhells  refem- 
bling thofe  that  are  never  ftranded  upon  our  coafls  %  but  that 
always  remain  in  the  deepj  :  and  many  more  there  are,  which 

ty  BuiFon,  vol.  i.  p  4o8.        f  Hill,  p.  646.     *  Littoraks.        |  Pelagii, 
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v/c  can  aflimilr.tc  with  no  (hells  that  are  known  among  us".  I3ut 
we  find  not  only  {hells  in  our  pits,  but  alfo  filhes  and  corals  in 
great  abundance  ;  together  with  almofl  every  fort  of  marine 
production. 

It  is  extraordinary  enough,  however,  that  the  common  red 
coral,  though  fo  very  frequent  at  lea,  is  fcarce  fecn  in  the  foflil 
world;  nor  is  there  any  account  of  its  having  ever  been  met  with. 
But  to  recompence  for  this,  there  nre  all  the  kinds  of  the  white 
coral  now  known  ;  and  many  other  kinds  of  that  fubflance  with 
which  we  are  unacquainted.  Of  animals,  there  are  various 
parts  *,  the  vertebrae  of  whales,  and  the  mouths  of  leiTer  filhes  ; 
thefe,  with  teeth  alfo  of  various  kinds,  are  found  in  the  cabinets 
of  the  curious  •,  where  they  receive  long  Greek  names,  which  it 
is  neither  the  intention  nor  the  province  of  this  work  to  enume- 
rate. Indeed,  few  readers  would  think  themfelves  much  impro- 
.  mould  I  proceed  with  enumerating  the  various  clafles  of 
the  Conicchyodontes,  Polyleptoghigiimi,  or  die  Orthocera- 
tites.  Thefe  names,  which  mean  no  great  matter  when  they 
are  explained,  may  ferve  to  guide  in  the  furnifhing  a  cabinet  ; 
but  they  are  of  very  little  fervicc  in  furnifhing  the  page  of  in- 
flructive  hiflory. 

From  all  thefe  inflances,  we  fee  in  what  abundance  thefe 
petrifactions  are   to  be  found  j  and,  indeed,  mr.  Buffon,   to 
whofe  accounts  we  have  added  fome,  has  not  been  Iparing  in  . 
the  variety  of  his  quotations,  concerning  the  places  where  they 
are  moitly  to  be  found.  However,  I  am  furprifed  that  he  mould 
have  omitted  the  mention  of  one,  which,  in  fome  meafure, 
more  than  any  of  the  reft,  would  have  ferved  to  ftrengthen  his 
theory.  We  are  informed,  by  almoft  every  traveller  *,  that  has 
defcribcd  the  pyramids  of  Egypt,  that  one  of  them  is  entirely 
built  of  a  kind  of  free-done,  in  which  thefe  petrified  {hells  arc- 
found  in  great  abundance.  This  being  the  cafe,  it  may  be  con- 
jectured, as  we  have  accounts  of  thcie   pyramids   among  the  . 
earlieit  records  of  mankind,  and  of  their  being  built  fo  ! 
before  the  age  of  Herodotus,  who  lived  but  fifteen  hundred 

ift,  Sandys. 
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years  after  the  flood,  that  even  the  Egyptian  prieft  could 
tell  neither  the  time  nor  the  caufe  of  their  erection  ;  I  fay,  it 
may  be  conjectured  that  they  were  erected  but  a  fliort  time 
after  the  Hood.  It  is  not  very  likely,  therefore,  that  the  marine 
fubftances  found,  in  one  of  them,  had  time  to  be  formed  into  a 
part  of  the  folid  Hone,  either  during  the  deluge,  or  immedi- 
ately after  it ;  and,  confequently,  their  petrifaction  muft  have 
been  before  that  period.  And  this  is  the  opinion  mr.  Buffon 
has  all  along  fo  flrenuoufly  endeavoured  to  maintain  ;  having 
given  fpecious  reafons  to  prove  that  fuch  (hells  were  laid  in  the 
beds  where  they  are  now  found,  not  only  before  the  deluge, 
but  even  anteeedent  to  the  formation  of  man,  at  the  time  when 
the  whole  earth,  as  he  fuppofes,  was  buried  beneath  a  covering 
of  waters.  , 

But  while  there  arc  many  reafons  to  perfuade  us,  that  thefc 
extraneous  foflils  have  been  depofited  by  the  fea,  there  is  one 
fact  that  will  abundantly  ferve  to  convince  us  that  the  earth 
was  habitable,  if  not  inhabited,  before  thefe  marine  fubftances 
Ciiine  to  be  thus  depofited.  For  we  find  foffil-trees,  which  no 
doubt  once  grew  upon  the  earth,  as  deep,  and  as  much  in  the 
body  of  folid  rocks,  as  thefe  fhells  are  found  to  be.  Some  of 
thefe  fallen  trees,  alfo,  have  lain  at  lead  as  long,  if  not  longer, 
in  the  earth,  than  the  (hells,  as  they  have  been  found  funk  deep 
in  a  marly  fubftance,  compofed  of  decayed  {hells,  and  other 
marine  productions.  Mr.  Buffon  has  proved  that  foffil  {hells 
could  not  have  been  depofited  in  fuch  quantities  all  at  once 
by  the  fiood  •,  and  I  think,  from  the  above  inftance,  it  is  pretty 
plain,  that,  howfoever  they  were  depofited,  the  earth  was  co- 
vered with  trees  before  their  depofition  •,  and,  confequently, 
that  the  fea  could  not  have  made  a  very  permanent  ftay.  How 
then  (hall  we  account  for  thefe  extraordinary  appearances  in 
nature?  A  fufpenfion  of  all  affent  is  certainly  the  firft,  al- 
though the  mod  mortifying  conduct.  For  my  own  part,  were 
I  to  offer  a  conjecture,  and  all  that  has  been  faid  upon  this 
fubject  is  but  conjecture,  inftead  of  fuppofing  them  to  be  the 
remains  of  animals  belonging  to  the  fea,  I  would  confider  them 
rather  as  bred  in  the  numerous  frefh-water  lakes,  that,  in  pri- 
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times,  covered  the  face  of  uncultivated  nature.  Some 
of  thefe  lliells  we  know  to  belong  to  freih  waters  :  fome  can 
be  air<milated  to  none  of  the  marine  (hells  now  known*;  why, 
therefore,  may  we  not  as  well  afcribe  the  production  of  all  to 
frefh  waters,  where  we  do  not  find  them,  as  we  do  that  of  the 
1  ittvr  to  the  fea  only,  where  we  never  find  them?  We  know 
that  lakes,  and  lands  alfo,  have  produced  animals  that  are  now 
no  longer  exiiling ;  why,  therefore,  might  not  thefe  foflil  pro- 
ductions be  among  the  number?  I  grant  that  this  is  making  a 
very  hurfli  fuppofition  •,  but  I  cannot  avoid  thinking,  that  it  is 
not  attended  with  to  many  embarrafiments  as  fome  of  the  for- 
mer, and  that  it  is  much  eafier  to  believe  that  thefe  (hells  were 
bred  in  frelh  water,  than  that  the  fea  had  for  a  long  time  co- 
vered the  tops  of  the  highefl  mountains. 


CHAP.       VI. 

Of  tic  Internal  Structure  of  the   Earth. 

HAVING,  in  fome  mcafure,  got  free  from  the  regions  of 
conjecture,  let  us  now  proceed  to  a  defcription  of  the 
•earth  as  we  find  it  by  examination,  and  obferve  its  internal 
compofition,  as  far  as  it  has  been  the  fubjecl:  of  experience,  or 
expofed  to  human  enquiry.  Thefe  enquiries,  indeed,  have  been 
carried  but  to  a  very  little  depth  below  its  furface,  and  even  in 
that  difquifition,  men  have  been  conduced  more  by  motives  of 
avarice  than  of  euriofity.  The  deeped  mine,  which  is  that  at 
Cotteberg,  in  Hungary*!,  reaches  not  more  than  three  thou- 
fand  feet  deep  ;  but  what  proportion  does  that  bear  to  the 
depth  of  the  terreftrial  globe,  down  to  the  centre,  which  is 
above  four  thoufand  miles  ?  All,  therefore,  that  has  been  faid 
of  the  earth,  to  a  deeper  degree,  is  merely  fabulous  or  conjectu- 
ral :  we  may  fuppofe  with  one,  that  it  is  a  globe  of  glafsf;  with 
another,  a  fphere  of  heated  iron:f;  with  a  third,  a  great  mafs  of 
waters||;  and  with  a  fourth,  one  dreadful  volcano};  but  let  us, 
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at  the  fame  time,  fhow  our  confcioufnefs,  that  all  thefe  are  but 
fuppofitions. 

Upon  examining  the  earth,  where  it  has  been  opened  to  any 
tiepth,  the  firft  thing  that  occurs,  is  the  different  layers  or 
beds  of  which  it  is  compofed  :  thefe  all  lying  horizontal,  one 
over  the  other,  like  the  leaves  of  a  book,  and  each  of  them  com- 
po£ed  of  materials  that  increafe  in  weight  in  proportion  as  they 
lie  deeper.  This  is,  in  general,  the  difpofition  of  the  different 
materials  where  the  earth  feems  to  have  remained  unmolefted  ; 
but  this  order  is  frequently  inverted  ;  and,  we  cannot  tell  whe- 
ther from  its  original  formation,  or  from  accidental  caufes.  Of 
different  fubftances,  thus  difpofed,  the  far  greater  part  of  our 
globe  confifls,  from  its  furface  downwards  to  the  greatefl 
depths  we  ever  dig  or  mine.f 

The  firft  layer  that  is  mod  commonly  found  at  the  furface, 
is  that  light  coat  of  blackifh  mould,  which  is  called,  by  fome, 
garden  earth.  With  this  the  earth  is  every  where  inverted,  un- 
lefs  it  be  warned  off  by  rains,  or  removed  by  fome  other  exter- 
nal violence.  This  feems  to  have  been  formed  from  animal  and 
vegetable  bodies  decaying,  and  thus  turning  into  its  fubftance. 
It  alib  ferves  again  as  a  ftore-houfe,  from  whence  animal  and 
vegetable  nature  are  renewed,  and  thus  are  ail  vital  bleffings 
continued  with  unceafmg  circulation.  This  earth,  however,  is 
not  to  be  fuppofed  entirely  pure,  but  is  mixed  up  with  much 
ftony  and  gravelly  matter  from  the  layers  lying  immediately 
beneath  it.  It  generally  happens,  that  the  foil  is  fertile  in  pro- 
portion to  the  quantity  that  this  putrified  mould  bears  to  the 
gravelly  mixture  ;  and  as  the  former  predominates,  fo  far  is  the 
vegetation  upon  it  more  luxuriant.  It  is  this  external  covering 
that  fupplies  man  with  all  the  true  riches  he  enjoys.  He  may 
bring  up  gold  and  jewels  from  greater  depths  ;  but  they  are 
merely  the  toys  of  a  capricious  being,  things  upon  which  he 
has  placed  an  imaginary  value,  and  for  which  fools  alone  part 
Avith  the  more  fubftantial  bleffings  of  life.  It  is  this  earth, 
fays  Plinyt,  that,  like  a  kind  mother,  receives  us  at  our  birth, 

s    |  Wqpdward,  p.  9.        J  Plinii  Natur.  Hift.  lib.  2.  cap.  63. 
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indfuftains  us  when  born.  It  is  this  alone,  of  all  the  elements 
around  us,  that  is  never  found  an  enemy  to  man.  The  body  of 
waters  deluge  him  with  rains,  opprefs  him  with  hail,  and 
drown  him  with  inundations.  The  air  rume*  in  ftorms,  pre- 
pares the  temped,  or  lights  up  the  volcano  ;  but  the  earth,  gen- 
tle and  indulgent,  ever  fubfervient  to  the  wants  of  man, 
fpreads  his  walks  with  flowers,  and  his  table  with  plenty  ; 
returns  with  intereft  every  good  committed  to  her  care;  and, 
though  me  produces  the  poifon,  me  ftill  fupplies  the  antidote  ; 
though  conftantly  teized  more  to  furnifh  the  luxuries  of  man, 
than  his  neceflities,  yet,  even  to  the  laft,  {he  continues  her 
kind  indulgence,  and,  when  life  is  over,  me  pioufly  covers  his 
remains  in  her  bofom. 

This  external  and  fruitful  layer  which  covers  the  earth,  is, 
as  was  faid,  in  a  ftate  of  continual  change.  Vegetables,  which 
are  naturally  fixed  and  rooted  to  the  fame  place,  receive  their 
adventitious  nourimment  from  the  furrounding  earth  and 
water:  animals,  which  change  from  place  to  place,  are  fupport- 
ed  by  thefe,  or  by  each  other.  Both,  however,  having  for  a  time 
enjoyed  a  life  adapted  to  their  nature,  give  back  to  the  ea^l 
thofe  fpoils,  which  they  had  borrowed  for  a  very  mort  fpace, 
yet  ftill  to  be  quickened  again  into  frefh  exiftence.  But  the  de- 
pofits  they  make,  are  of  very  diflimilar  kinds,  and  the  earth  is 
very  differently  enriched  by  their  continuance.  Thofe  countries 
that  have  for  a  long  time  fupported  men  and  other  animals, 
have  been  obferved  to  become  every  day  more  barren,  while, 
on  the  contrary,  thofe  defolate  places,  in  which  vegetables  only 
arc  abundantly  produced,  are  known  to  be  pofleiTed  of  amazing 
fertility,  f "  In  regions  which  are  uninhabited, "  fays  mr. 
Buffbn,  "  where  the  forefts  are  not  cut  down,  and  where  ani- 
mals do  not  feed  upon  the  plants,  the  bed  of  vegetable  earth  is 
conftantly  increafmg.  In  all  woods,  and  even  in  thofe  which 
are  often  cut,  there  is  a  layer  of  earth,  of  fix  or  eight  inches 
thick,  which  has  been  formed  by  the  leaves,  branches  and  bark, 
which  fall  and  rot  upon  the  ground.  I  have  frequently  obferv- 

'  t  - 
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ed,  on  a  Roman  way,  that  crofles  Burgundy  for  a  long  extent, 
that  there  is  a  bed  of  black  earth,  of  more  than  a  foot  thick, 
gathered  over  the  ftony  pavement,  on  which  feveral  trees,  of 
a  very  confiderable  fize,  are  fupported.  This  I  have  found  to 
be  nothing  elfe  than  an  earth  formed  by  decayed  leaves  and 
branches,  which  have  been  converted  by  time  into  a  black  foil. 
Now,  as  vegetables  draw  mueh  more  of  their  nourifhment  from 
the  air  and  water  than  they  do  from  the  earth,  it  muft  follow, 
that  in  rotting  upon  the  ground,  they  muft  give  more  to  the 
foil  than  they  have  taken  from  it.  Hence,  therefore,  in  woods 
kept  a  long  time  without  cutting,  the  foil  below  increafes 
to  a  confiderable  depth  ;  and  fuch  we  actually  find  the  foil  in 
thofe  American  wilds  where  the  forefts  have  been  undifturbed 
for  ages.  But  it  is  otherwife  where  men  and  animals  have  long 
fubfifted  ;  for  as  they  make  a  confiderable  confumption  of  wood 
and  plants,  both  for  firing  and  other  ufes,  they  take  more 
from  the  earth  than  they  return  to  it  ;  it  follows,  therefore,  that 
the  bed  of  vegetable  earth,  in  an  inhabited  country,  muft  be 
always  diminiming  ;  and  muft,  at  length,  refemble  the  foil 
of  Arabia  Petrea,  and  other  provinces  of  the  Eaft,which,  having 
\tQtn  long  inhabited,  are  now  become  plains  of  fait  and  fand  ; 
the«fixed  fait  always  remaining,  while  the  other  volatile  parts 
have  flown  away. 

If,  from  this  external  furface,  we  defcend  deeper,  and  view 
the  earth  cut  perpendicularly  downwards,  either  in  the  banks 
of  great  rivers,  or  fteepy  fea  fhores  ;  or,  going  ftill  deeper,  if 
we  obferve  it  in  quarries  or  mines,  we  fhall  find  its  layers  regu- 
larly difpofed,  in  their  proper  order.  We  muft  not  expe£t, 
however,  to  find  them  of  the  fame  kind  or  thicknefs,  in  every 
place,  as  they  differ  in  different  foils  and  fituations.  Sometimes 
marie  is  feen  to  be  over  fand,  and  fometimes  under  it.  The 
moft  common  difpofition  is,  that,  under  the  fir  ft  earth,  is  found 
travel  or  fand,  then  clay  or  marie,  then  chalk  or  coal,  marbles, 
ores,  fands,  gravels,  and  thus  an  alternation  of  thefe  fubftances, 
each  growing  more  denfe  as  it  finks  deeper.  The  clay,  for  in- 
ftance,  found  at  the  depth  of  an  hundred  feet,  is  ufually  more 
heavy  than  that  found  not  far  from  the  furface.  In  a  well, 
which  was  dug  at  Amfterdam,  the  depth  of  two  hundred  and 
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thirty  Feet,  the  following  fub fiances  were  found  in  fucceflion*  : 
feven  feet  of  vegetable  earth,  nine  of  turf,  nine  of  foft  clay, 
eight  of  fand,  four  of  earth,  ten  of  clay,  four  of  earth,  ten  of 
fand,  two  of  clay,  four  of  Xvhite  fand,  one  of  foft  earth,  four- 
teen of  fand,  eight  of  clay  mixed  with  fand,  four  of  fea-fand 
mixed  with  fhells,  then  an  hundred  and  two  feet  of  foft  clay, 
and  then  thirty-one  feet  of  fand. 

In  a  well  dug  at  Marly,  to  the  depth  of  an  hundred  feet,  mr. 
Buffon  gives  us  a  dill  more  exacl:  enumeration  of  its  layers  of 
earth.  "  Thirteen  of  a  reddifh  gravel,  two  of  gravel  mingled 
with  a  vitrifiable  fand,  three  of  limon,  two  of  marie,  four  of  mar- 
ly ftone,  five  of  marie,  in  duft,  mixed  with  vitrifiable  fand,  fix 
of  very  fine  vitrifiable  fand,  three  of  earthy  marie,  three  of 
hard  marlc,  one  of  gravel,  one  of  eglantine,  a  ftone  of  the 
hardnefs  and  grain  of  marble,  one  of  gravelly  marie,  one  of 
ftony  marie,  one  of  a  coarfer  kind  of  ftony  marie,  two  of  a 
coarfer  kind  ftill,  one  of  vitrifiable  fand,  mixed  with  foflil  {hells, 
two  of  fine  gravel,  three  of  ftony  marie,  one  of  coarfe  pow- 
dered marie,  one  of  ftone,  calcinable  like  marble,  three  of  grey 
fand,  two  of  white  fand,  one  of  red  fand,  ftreaked  with  white 
eight  of  grey  fand  with  fhells,  three  of  very  fine  fand,  three  of 
gres,  four  of  red  fand  ftreaked  with  white,  three  of  white  fand, 
and  fifteen  of  reddifh  vitrifiable  fand." 

In  this  manner  the  earth  is  every  where  found  in  beds  over 
beds ;  and,  what  is  ftill  remarkable,  each  of  them,  as  far  as  it 
extends,  always  maintains  exactly  the  fame  thicknefs.  It  is 
found,  alfo,  that,  as  we  proceed  to  confiderable  depths,  every 
layer  grows  thicker.  Thus,  in  the  adduced  inftances,  we  might 
have  obferved,  that  the  laft  layer  was  fifteen  feet  thick,  while 
moft  of  the  others  were  not  above  eight,  and  this  might  have 
gone  much  deeper,  for  aught  we  can  tell,  as  before  they  got 
through  it,  the  workmen  ceafed  digging. 

Thefe  layers  are  fometimes  very  extenfive,  and  often  are 
found  to  obtain  over  a  fpace  of  fome  leagues  in  circumference.. 
But  it  muft  not  be  fuppofed,  that  they  are  uniformly  continued 

*  Varcclus,  as  quoted  by  mr,  Button .  p.  358. 
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over  the  whole  globe  without  any  interruption  :  on  the  contra- 
ry, they  are  ever,  at  fmall  intervals,  cracked  through,  as  it 
were,  by  perpendicular  fiffures;  the  earth  refembling,  in  this  re- 
fpecl:,  the  muddy  bottom  of  a  pond,  from  whence  the  water  has 
been  dried  off  by  the  fun,  and  thus  gaping  in  feveral  chinks, 
which  defcend  in  a  direction  perpendicular  to  its  furface.  Thefe 
fiffures  are  many  times  found  empty,  but  oftener  clofed  up 
with  adventitious  fubftances,  that  the  rain,  or  fome  other  ac- 
cidental caufes,  have  conveyed  to  fill  their  cavities.  Their  open- 
ings are  not  lefs  different  than  their  contents,  fome  being  not 
above  half  an  inch  wide,  fome  a  foot,  and  fome  feveral  hun- 
dred yards  afunder.  Thefe  laft  form  thofe  dreadful  chafms  that 
are  to  be  found  in  the  Alps,  at  the  edge  of  which  the  traveller 
{lands  dreading  to  look  down  at  the  immeafurable  gulph  be- 
low. Thefe  amazing  clefts  are  well  known  to  fuch  as  have  paft 
thofe  mountains,  where  a  chafm  frequently  prefents  itfelf  feve- 
ral hundred  feet  deep,  and  as  many  over,  at  the  edge  of  which 
the  way  lies.  It  often  happens,  alfo,  that  the  road  leads  along 
the  bottom,  and  then  the  fpeclator  obferves,  on  each  fide, 
frightful  precipices,  feveral  hundred  yards  above  him  :  the  fides 
of  which  tally  fo  exactly  with  each  other,  that  they  evidently 
feem  torn  afunder. 

But  thefe  chafinSj  to  be  found  in  the  Alps,  are  nothing  to 
what  Ovalle  tells  us  are  to  be  feen  in  the  Andes.  Thefe  amaz- 
ing mountains,  in  comparifon  of  which,  the  former  are  but 
little  hills,  have  their  fiffures  in  proportion  to  their  greatnefs.  In 
fome  places,  they  are  a  mile  wide,  and  deep  in  proportion  •, 
and  there  are  fome  others,  that,  running  under  ground,  in  ex- 
tent refemble  a  province. 

Of  this  kind,  alfo,  is  that  cavern  called  Elden-hole,  in  Der- 
byfhire  ;  which,  dr.  Plot  tells  us,  was  founded  by  a  line  of 
eight  and  twenty  hundred  feet,  without  finding  the  bottom, 
or  meeting  with  water  :  and  yet  the  mouth,  at  the  top,  is  not 
above  forty  yards  over*.  This  immeafurable  cavern  runs  per- 
pendicularly downward  ;  and  the  fides  of  it  feem  to  tally  fo 

*  Phil.  Tranf.  vol.  ii.  p.  370. 
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plainly,  as  to  fliow  that  they  once  were  united.  Thofe  who 
come  to  vifit  the  place,  generally  procure  ftones  to  be  thrown 
into  its  mouth  ;  and  thefe  are  heard  for  feveral  minutes,  fal- 
ling and  ftriking  againft  the  fides  of  the  cavern,  producing  a 
found  that  refembles  diftant  thunder,  dying  away  as  the  (tons 
goes  deeper. 

Of  this  kind  alfo  is  that  dreadful  cavern  defcribed  by  ^Elian ; 
his   account  of  which  the  reader  may  not  have  met  with*. 
"  In  the  country  of  the  Arrian  Indians,  is  to  be  feen  an  amaz- 
ing chafm,  which  is  called  the  Gulph  of  Pluto.  The  depth, 
and  the  receffes  of  this  horrid  place,  are  as  extenfive  as  they  are 
unknown.  Neither  the  natives,  nor  the  curious  who  vifit  it, 
are  able  to  tell  how  it  firft  was  made,  or  to  what  depths  it  de- 
fcends.  The  Indians  continually  drive  thither  great  multitudes 
of  animals,  more  than  three  thoufand  at  a  time,  of  different 
kinds,  fheep,  horfes,  and  goats  ;  and,  with  an  abfurd  fuperfti- 
tion,  force  them  into  the  cavity,  from  whence  they  never  return. 
Their  feveral  founds,  however,  are  heard  as  they  defcend  ;  the 
bleating  of  fheep,  the  lowing  of  oxen,   and  the  neighing  of 
horfes,  ifluing  up  to  the  mouth  of  the  cavern.    Nor  do  thefe 
founds  ceafe,  as  the  place  is  continually  farnifhed  with  a  frsfh 
fupply." 

There  are  many  more  of  thefe  dreadful  perpendicular  fif- 
fures  in  different  parts  of  the  earth  ;  with  accounts  of  which, 
Kircher,  Gaffarellus,  and  others  who  have  given  hiftories  of 
the  wonders  of  the  fubterranean  world,  abundantly  fupply  us. 
The  generality  of  readers,  however,  will  confider  them  with 
lefs  aftonimment,  when  they  are  informed  of  their  being  com- 
mon all  over  the  earth  :  that  in  every  field,  in  every  quarry, 
thefe  perpendicular  fifiures  are  to  be  found  ;  either  (till  gaping, 
or  filled  with  matter  that  has  accidentally  clofed  their  inter- 
ftices.  The  inattentive  fpeclator  negle&s  the  enquiry,  but 
their  being  common,  is  partly  the  caufe  that  excites  the'philo- 
fopher's  attention  to  them ;  the  irregularities  of  nature  he  is 
often  content  to  let  pafs  unexamined ;  but  when  a  conftant 

*  JEliani  Var.  Hift  lib.  16.  cap.  16. 
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and  a  common  appearance  prefents  itfelf,  every  return  of  the 
object  is  a  frefh  call  to  his  curiofity  •,  and  the  chink  in  the  next 
quarry  becomes  as  great  a  matter  of  wonder  as  the  chafm  in 
Elden-hole.  Philofophers  have  long,  therefore,  endeavoured  to 
find  out  the  caufe  of  thefe  perpendicular  fiffures,  which  our 
own  countrymen,  Woodward  and  Ray,  were  the  firft  that 
found  to  be  fo  common  and  univerfal.  Mr.  BufFon  fuppofes 
them  to  be  cracks  made  by  the  fun,  in  drying  up  the  earth,  im- 
mediately after  its  emerfion  from  the  deep.  The  heat  of  the 
fun  is  very  probably  a  principal  caufe ;  but  it  is  not  right  to 
afcribe  to  one  only,  what  we  find  may  be  the  refult  of  many. 
Earthquakes,  fevere  frofts,  burfting  waters,  and  florins,  tear- 
ing up  the  roots  of  trees,  have,  in  our  time,  produced  them  : 
and  to  this  variety  of  caufes,  we  mult,  at  prefent,  be  content 
to  affign  thofe  that  have  happened  before  we  had  opportunities 
for  obfervation. 


CHAP.       VII. 

Of  Caves,  ctndfubterraneous  Pajfages,  that  fink,  but  not  perpendi- 
cularly, into  the  Earth. 

IN  furveying  the  fubterranean  wonders  of  the  globe,  bc- 
fides  thofe  filTures  that  defcend  perpendicularly  downwards, 
we  frequently  find  others  that  defcend  but  a  little  way,  and 
then  fpread  themfelves  often  to  a  great  extent  below  the  fur- 
face.  Many  of  thefe  caverns,  it  muft  be  confefled,  may  be  the 
production  of  art  and  human  induflry  ;  retreats  made  to  protect 
the  oppreffed,  or  fhelter  the  fpoilcr.  The  famous  labyrinth  cf 
Candia,  for  inilance,  is  fuppofed  to  be  entirely  the  work  of 
art.  Mr.  Tournefort  affures  us,  that  it  bears  the  impreffion  of 
human  induftry,  and  that  great  pains  have  been  beftowed  upon 
its  formation,  The  itone-quarry  of  Maeftricht  is  evidently 
made  by  labour  j  carts  enter  at  its  mouth,  and  load  within, 
then  return  and  difcharge  their  freight  into  boats  that  lie  on 
the  brink  of  the  river  Maefe.  This  quarry  is  fo  largr,  that  for- 
ty thoufand  people  may  take  fhelter  in  it :  and  itj-jn  general, 
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fcrves  for  this  purpofe,  when  armies  march  that  way;  becom- 
ing then  an  impregnable  retreat  to  the  people  that  live  there- 
about. Nothing  can  be  more  beautiful  than  this  cavern,  when 
lighted  up  with  torches  ;  for  there  are  thoufands  of  fquare  pil- 
lar,   in   large  level  walks,  about  twenty  feet  high  j   and   all 
wrought  with  much  neatnefs   and  regularity.     In   this  vaft 
grotto  there  is  very  little  rubbifh  ;  which  fhows  both  the  good- 
neis  of  the  ftone,  and  the  carefulnefs  of  the  workmen.  To  add 
to  its  beauty,  there  are  alfo  in  various  parts  of  it,  little  pools  of 
water,  for  the  convenience  of  the  men  and  cattle.  It  is  remark- 
able alfo,  that  no  droppings  are  feen  to  fall  from  the  roof,  nor 
are  the  walks  any  way  wet  under  foot,  except  in  cafes  of  great 
rains,  where  the  water  gets  in  by  the  air  (hafts.  The  fait  mines 
in  Poland  are  ftill  more  fpaciousthan  thefe.  Some  of  the  cata- 
combs, both  in  Egypt  and  Italy,  are  faid  to  be  very  extcnfive. 
But  no  part  of  the  world  has  a  greater  number  of  artificial  ca- 
verns than  Spain,  which  were  made  to  ferve  as  retreats  to  the 
Chriftians,  againft  the  fury  of  the  Moors,  when  the  latter  con- 
quered that  country.  However,  an   account  of  the  works  of 
art  does  not  properly  belong  to  a  natural  hiftory.    It  will  be 
enough  to  ob ferve,  that  though  caverns  be  found  in  every  coun- 
try, far  the  greateft  part  of  them  have  been  famioned  only  by 
the  hand  of  nature.    Their  fize  is  found  beyond  the  power  of 
man  to  have  effected  j  and  their  forms  but  ill  adapted  to  the 
conveniences  of  an  human  habitation.  In  fome  places,  indeed, 
we  find  mankind  ftill  make  ufe  of  them  as  houfes  :  particularly 
in  thofe  countries  where  the  climate  is  very  feveref ;  but  in  ge- 
neral they  are  deferted  by  every  race  of  meaner  animals,  except 
the  bat  ;  thefe  nocturnal  folitary  creatures  are  ufually  the  only 
inhabitants  ;  and  thefe  only  in  fuch,  whole  defcent  is  Hoping, 
or,  at  lead,  not  diredly  perpendicular. 

There  is  fcarce  a  country  in  the  world  without  its  natufal 
caverns  ;  and  many  new  ones  are  difcovered  every  day.  Of 
thofe  in  England,  Wokey-hole,  The  Devil's-hole,  and  Pen- 
park-hole,  have  been  often  defcribed.  The  former,  which  lies 
on  the  fouth  fide  of  Mendip-hillst,  within  a  mile  of  the  town 

f    Phil.  Tranf.  vol.  ii.  p.  368.        |  Ibid. 
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of  Wells,  is  much  refortedto  by  travellers.  To  conceive  ajufl 
idea  of  this,  we  muft  imagine  a  precipice  of  more  ;than  an 
hundred  yards  high,  on  the  fide  of  a  mountain  which  (helves 
away  a  mile  above  it.  In  this  is  an  opening  not  very  large,  into 
which  you  enter,  going  along  upon  a  rocky  uneven  pavement, 
fometimes  afcending,  and  fometimes  defcending.  The  roof  of 
it,  as  you  advance,  grows  higher;  and,  in  fome  places,  is  fifty 
feet  from  the  floor.  In  fome  places,  however,  it  is  fo  low,  that 
a  man  muft  {loop  to  piifs.  It  extends  itfelf  in  length,  about 
two  hundred  yards  ;  and  from  every  part  of  the  roof,  and  the 
floor,  there  are  formed  fparry  concretions  of  various  figures, 
that,  by  ffcrong  imaginations,  have  been  likened  to  men,  lions, 
and  organs.  At  the  farthcft  part  of  this  cavern,  rifes  a  fhream 
of  water,  well  ftored  with  fifh,  large  enough  to  turn  a  mill, 
and  which  difcharges  itfelf  near  the  entrance. 

Penpark-hole,  in  Gloucefterfhire,  is  almoft  as  remarkable  as 
the  former.  Captain  Sturmey  defcended  into  this  by  a  rope, 
twenty  five  fathoms  perpendicular,  and  at  the  bottom  found  a 
very  large  vault  in  the  (hape  of  an  horfe-fhoe.  The  floors  con- 
filled  of  a  kind  of  white  ftone,  enamelled  with  lead  ore,  and  the 
pendent  rocks  were  glazed  with  fpar.  Walking  forward  on 
this  ftony  pavement,  for  fome  time,  he  came  to  a  great  river, 
twenty  fathoms  broad,  and  eight  fathoms  deep;  and  having 
been  informed,  that  it  ebbed  and  flowed  with  the  fea,  he  re- 
mained in  this  gloomy  abode  for  five  hours,  to  make  an  exacl: 
obfervation.  He  did  not  find,  however,  any  alteration  whatfoe- 
ver  in  its  appearance.  But  his  curiofity  was  ill  requited  ;  for  it 
cofl  this  unfortunate  gentleman  his  life:  immediately  after  his 
return,  he  was  feized  with  an  unufual  and  violent  head-ach, 
which  threw  him  into  a  fever,  of  which  he  died  foon  after. 

But,  of  all  the  fubterraneous  caverns  now  known,  the  grotto 
of  Antiparos  is  the  molt  remarkable,  as  well  for  its  extent, 
as  for  the  beauty  of  its  fparry  incruftations.  This  celebrated 
cavern  was  firft  difcovered  by  one  Magni,  an  Italian  traveller, 
p.bcut  an  hundred  years  ago,  at  Antiparos,  an  inconfiderable 
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iihnd  of  the  Archipelago*.  The  account  he  gives  of  it  is 
long  and  inflated,  but,  upon  the  whole,  amufing.  "  Having 
been  informed,"  fays  he,  "  by  the  natives  of  Paros,  that  in 
the  little  ifland  of  Antiparos,  which  lies  about  two  miles  from 
the  former,  of  a  gigantic  ftatue  that  was^  to  be  feen  at  the 
mouth  of  a  cavern  in  that  place,  it  was  refolved,  that  we  (the 
French  conful  and  himfelf )  mould  pay  it  a  vifit.  In  purfuance 
of  this  refolution,  after  we  had  landed  on  the  ifland,  and  walk- 
ed about  four  miles  thro'  the  midft  of  beautiful  plains,  and 
Hoping  woodlands,  we  at  length  came  to  a  little  hill,  on  the 
fide  of  which  yawned  a  moll  horrid  cavern,  that,  with  its 
gloom,  at  firft  ftruck  us  with  terror, and  almoft  repreft  curiofity. 
Recovering  the  firft  furprife,  however,  we  entered  boldly  ;  and 
had  not  proceeded  above  twenty  paces,  when  the  fuppofed 
ftatue  of  the  giant  prefented  itfelf  to  our  view.  We  quickly 
perceived,  that  what  the  ignorant  natives  had  been  terrified  at 
as  a  giant,  was  nothing  more  than  a  fparry  concretion,  form- 
ed by  the  water  dropping  from  the  roof  of  the  cave,  and  by 
degrees  hardening  into  a  figure  that  their  fears  had  formed 
into  a  monfter.  Incited  by  this  extraordinary  appearance,  we 
were  induced  to  proceed  ftill  farther,  in  queft  of  new  adven- 
tures in  this  fubterranean  abode.  As  we  proceeded,  new  won- 
ders offered  themfelves  ;  the  fpars,  formed  into  trees  and 
fhrubs,  prefented  a  kind  of  petrified  grove  ;  fome  white,  fome 
green  ;  and  all  receding  in  due  perfpeclive.  They  ftruck  us 
with  the  more  amazement,  as  we  knew  them  to  be  mere  pro- 
ductions of  Nature,  who,  hitherto  in  folitude,  had,  in  her 
playful  moments,  drefled  the  fcene,  as  if  for  her  own  amufe- 
ment. 

"  But  we  had  as  yet  feen  but  a  few  of  the  wonders  of  the 
place  ;  and  we  were  introduced  as  yet  only  into  the  portico 
of  this  amazing  temple.  In  one  corner  of  this  half-illuminated 
recefs,  there  appeared  an  opening  of  about  three  feet  wide, 

*  Kircher  Mund.  fu!>.  122.  I  have  tranflated  a  part  «*f  Kirchcr's  defcrip- 
tion,  rather  than  'TV.:  .;«  the  latter  was  written  to  fupport  aa  Ky- 

pothefis. 
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which  feemed  to  lead  to  a  place  totally  dark,  and  that  one  of 
the  natives  aflured  us,  contained  nothing  more  than  a  refervoir 
of  water.  Upon  this,  we  tried,  by  throwing  down  fome  ftones, 
which  rumbling  along  the  fides  of  the  defcent  for  fome  time, 
the  found  feemed  at  laft  quaflied  in  a  bed  of  water.  In  order, 
however,  to  be  more  certain,  we  fent  in  a  Levajitine  mariner, 
who,  by  the  promife  of  a  good  reward,  with  a  flambeau  in  his 
hand,  ventured  into  this  narrow  aperture.  After  continuing 
within  it  for  about  a  quarter  of  an  hour,  he  returned,  carrying 
fome  beautiful  pieces  of  white  fpar  in  his  hand,  which  art  could 
neither  imitate  nor  equal.  Upon  being  informed  by  him  that 
the  place  was  full  of  thefe  beautiful  incru Rations,  I  ventured 
in  once  more  with  him,  for  about  fifty  paces,  anxioufly  and 
cautioufly  defcending  by  a  fteep  and  dangerous  way.  Finding, 
however,  that  we  came  to  a  precipice  which  led  into  a  fpacious 
amphitheatre,  if  I  may  fo  call  it,  (till  deeper  than  any  other 
part,  we  returned ;  and,  being  provided  with  a  ladder,  flam- 
beaux, and  other  things  to  expedite  our  defcent,  our  whole 
company,  man  by  man,  ventured  into  the  fame  opening,  and, 
defcending  one  after  another,  we  at  laft  faw  curfelves  all  toge- 
ther in  the  moft  magnificent  part  of  the  cavern. 

"  Our  candles  now  being  all  lighted  up,  and  the  whole 
place  completely  illuminated,  never  could  the  eye  be  prefent- 
ed  with  a  more  glittering,  or  a  more  magnificent  fcene.  The 
roof  all  hung  with  folia  ificlcs,  tranfparent  as  glaf ,  yet  folid 
as  marble.  The  eye  could  fcarce  reach  the  lofty  and  r 
deling  ;  the  fides  were  regularly  formed  with  fpars  ;  and 
whole  prefented  the  idea  of  a  magnificent  theatre,  illumi- 
nated with  an  immenfe  profulion  of  lights.  The  floor  con- 
fided of  folid  marble  ;  and,  in  fevered  places,  magnificent  co- 
lumns, thrones,  altars,  and  other  objecls  appeared,  as  if  na- 
ture had  defigned  to  mock  the  curiofities  of  art.  Our  voices, 
upon  fpeaking  or  finging,  were  redoubled  to  an  aftonifhing 
loudnefs  •,  and,  upon  the  firing  of  a  gun,  the  noife  and  rever- 
berations were  almofl  deafening.  In  the  midft  of  this  grand 
amphitheatre  rofe  a  concretion  of  about  fifteen  feet  Lhih, 
that,  in  fome  meafure,  refembled  an  altar ;  from  which,  tak- 
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ing  the  liin!,  mafs  to  be   celebrated  there.  The 

beautiful  columns  that  fliot  up  round  the  altar,  appeared  like 
candlefticks  ;  an-.;  iher  natural  objects  represented  the 

cuftomary  ornaments  of  this  faerament. 

"  Below  even  this  fpacious  grotto,  there  feemed  another 
cavern ;  down  which  I  ventured  with  my  former  mariner, 
and  defcended  about  fifty  paces,  by  means  of  a  rope.  I  at  laft 
arrived  at  a  fmall  fpot  of  level  ground,  where  the  bottom  ap- 
peared different  from  that  of  the  amphitheatre,  being  com- 
pofed  of  foft  clay,  yielding  to  the  prefTure,  and  in  which  I 
thrufl  a  (tick  to  about  fix  feet  deep.  In  this,  however,  as  above, 
numbers  of  the  moil  beautiful  cryftals  were  formed  ;  one 
of  which,  particularly,  refembled  a  table.  Upon  our  egrefs 
from  this  amazing  cavern,  we  perceived  a  Greek  infcription 
upon  a  reck  at  the  mouth,  but  fo  obliterated  by  time,  that  we 
could  not  read  it.  It  feemed  to  import,  that  one  Antipater,  in 
the  time  of  Alexander,  had  come  thither ;  but  whether  he 
penetrated  into  the  depths  of  the  cavern,  he  does  not  think 
fit  to  inform  us." 

Such  is  the  account  of  this  beautiful  fcene,  as  communi- 
cated in  a  letter  to  Kircher.  We  have  another  and  a  more 
copious  defcription  of  it  by  Tournefort,  which  is  in  every 
body's  hands  ;  but  I  have  given  the  above,  both  becaufe  it 
was  communicated  by  the  firft  difcoverer,  and  becaufe  it  is  a 
fimple  narrative  of  fa£ts,  without  any  reafoning  upon  them, 
jording  to  Tournefort's  account,  indeed,  we  might  con- 
gjude,  from  the  rapid  growth  of  the  fpars  in  this  grotto, 
that  it  muft,  every  year,  be  growing  narrower,  and  that  it  muft, 
in  time,  be  choaked  up  with  them  entirely  ;  but  no  fuch  thing 
has  happened  hitherto,  and  the  grotto,  at  this  day,  continues 
as  fpacious  as  we  ever  knew  it. 

This  is  not  the  place  for  an  enquiry  into  the  feeming  vege- 
tation of  thofe  ftony  fubftances  with  which  this  and  almoft 
every  cavern  is  incrufted.  It  is  enough  to  obferve,  in  general, 
that  they  are  formed  by  an  accumulation  of  that  little  grit- 
ty matter  which  is  carried  thither  by  the  waters,  and  which, 
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in  time,  acquires  the  hardnefs  of  marble.  What  in  this  place 
more  imports  us  to  know  is,  how  thefe  amazing  hollows  in 
the  earth  came  to  be  formed.  And  I  think,  in  the  three  inftan- 
ces  above  mentioned,  it  is  pretty  evident,  that  their  evacuation 
has  been  owing  to  waters.  Thefe  finding  fubterraneous  pafTa- 
ges  under  the  earth,  and,  by  long  degrees,  hollowing  the  beds 
in  which  they  flowed,  the  ground  above  them  has  ilipt  down 
clofer  to  their  furface,  leaving  the  upper  layers  of  the  earth  or 
ftone  ftill  fufpended  ;  the  ground  that  finks  upon  the  face  of 
the  waters  forming  the  floor  of  the  cavern  j  the  ground,  or 
the  rock  that  keeps  fufpended,  forming  the  roof :  and,  in- 
deed, there  are  but  few  of  thefe  caverns  found  without  wa- 
ter, either  within  them,  or  near  enough  to  point  out  their 
formation. 


C     H     A    P.      VIII. 

Of  Mines,  'Damps i  and  Mineral  Vapours. 

THE  caverns,  which  we  have  been  defcribing,  generally 
carry  us  but  a  very  little  way  below  the  furface  of 
the  earth.  Two  hundred  feet,  at  the  utmoft,  is  as  much  as 
the  loweft  of  them  is  found  to  fink.  The  perpendicular 
fiflures  run  much  deeper  ;  but  few  perfons  have  been  bold 
enough  to  venture  down  to  their  deepeft  recefles  :  and" 
fome  few  who  have  tried,  have  been  able  to  bring  back  qp 
tidings  of  the  place  ;  for,  unfortunately,  they  left  their  lives 
below.  The  excavations  of  art  have  conducted  us  much  fur- 
ther into  the  bowels  of  the  globe.  Some  mines  in  Hungary 
are  known  to  be  a  thoufand  yards  perpendicularly  down- 
wards ;  and  I  have  been  informed,  by  good  authority,. of  a 
coal  mine,  in  the  north  of  England,  an  hundred  yards  deeper 
ftill. 

It  is  befide  our  prefent  purpofe  to  enquire  into  the  peculiar 
conftruftion  and  contrivance  of  thefe,  which  more  properly 
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belongs  to  the  hiftory  of  fofiils.  It  will  be  fufficient  to  obfervc 
in  this  place,  that  as  we  defcend  into  the  mines,  the  various 
layers  of  earth  are  feen,  as  we  have  already  defcribed  them  ; 
and,  in  fome  of  chefe,  are  always  found  the  metals  or  mine- 
rals, for  which  the  mine  has  been  dug.  Thus  frequently  gold 
is  found  difperfed  and  mixed  with  clay  and  gravel* ;  fome- 
times  it  is  mingled  with  other  metallic  bodies,  ftones  or  bitu- 
mens ;  and  f  fometimes  united  with  that  nioft  obftinate  of 
all  fubftances,  platina,  from  which  fcarce  any  art  can  fepa- 
rate  it.  Silver  is  fometimes  found  quite  puret,  fometimcq 
mixed  with  other  fubftances  and  minerals.  Copper  is  found 
in  beds  mixed  with  various  fubftances,  marbles,  fulphurs,  and 
pyrites.  Tin,  the  ore  of  which  is  heavier  than  that  of  any- 
other  metal,  is  generally  found  mixed  with  every  kind  ot 
matter  :  §  lead  is  alfo  equally  common  ;  and  iron,  we  well 
know,  can  be  extracted  from  all  the  fubftances  upon  earth. 

The  variety  of  fubftances  which  are  thus  found  in  the 
bowels  of  the  earth,  in  their  native  ftate,  have  a  very  differ- 
ent appearance  from  what  they  are  afterwards  taught  to  af- 
fume  by  human  induftry.  The  richeft  metals  are  very  often 
lefs  glittering  and  fplendid  than  the  moil  ufelefs  marcafites, 
and  the  bafeft  ores  are  in  general  the  moil  beautiful  to  the  eye. 

This  variety  of  fubftanccs,  which  compote  the  internal  parts 
of  our  globe,  is  productive  of  equal  varieties,  both  above  and 
below  its  furface.  The  combination  of  the  different  minerals 
with  each  other,  the  heats  which  arife  from  their  mixture,  the 
vapours  they  diffufe^  the  fires  which  they  generate,  or  the  colds 
which  they  fometimes  produce,  are  all  either  noxious  or  falu- 
tary  to  man ;  fo  that,  in  this  great  elaboratory  of  nature,  a 
thoufahd  benefits  and  calamities  are  forging,  of  which  we  are 
wholly  unconfcious  ;  and  it  is  happy  for  us  that  we  are  fo. 

||  Upon  our  defcent  into  mines  of^prifiderable  depth,  the 
cold  f^eins  to  increafe  from  the  mouth  as  we  defcend  ;  but  after 

*  Ulloa,  vol.  ii.  p. 

J  Mariner's  Chyir.  i.  p.  316.  §  Hill's  FofliL,  p.  (z'l. 
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pafling  very  low  down,  we  begin,  by  degrees,  to  come  into  a 
warmer  air,  which  fenfibly  grows  hotter  as  we  go  deeper,  till, 
at  laft,  the  labourers  can  fcarce  bear  any  covering  as  they  con- 
tinue working. 

This  difference  in  the  air  was  fuppofed  by  Boyle  to  proceed 
from  magazines  of  fire  that  lay  nearer  the  centre,  and  that  dif- 
fufed  their  heat  to  the  adjacent  regions.  But  we  now  know 
that  it  maybe  afcribed  to  more  obvious  caufes.  In  fome  mines, 
the  compofition  of  the  earth  all  around  is  of  fuch  a  nature,  that, 
upon  the  admifiion  of  water  or  air,  it  frequently  becomes  hot, 
and  often  burfts  out  into  eruptions.  Beiide  this,  as  the  external 
air  cannot  readily  reach  the  bottom,  or  be  renewed  there,  an 
obfervable  heat  is  perceived  below,  v/ithout  the  necefiity  of  re- 
curring to  the  central  heat  for  an  explanation. 

Hence,  therefore,  there  are  two  principal  caufes  of  the 
warmth  at  the  bottom  of  mines  :  the  heat  of  the  fubftances  of 
which  the  fides  are  compofed  ;  and  the  want  of  renovatirn  in 
the  air  below.  Any  fulpliureous  fubftance  mixed  with  iron, 
produces  a  very  great  heat,  by  the  admiffion  of  water.  If,  for 
inftanee,  a  quantity  of  fulphur  be  mixed  with  a  proportionable 
fhare  of  iron  filings,  and  both  kneaded  together  into  a  foft  pafte, 
with  water,  they  will  foon  grow  hot,  and  at  laft  produce  a  flame. 
This  experiment,  produced  by  art,  is  very  commonly  effected 
within  the  bowels  of  the  earth  by  nature.  Sulphurs  and  irons 
are  intimately  blended  together,  and  want  only  the  mixture  of 
water  or  air  to  excite  their  heat ;  and  this,  when  once  raifed,  is 
communicated  to  all  bodies  that  lie  within  the  fphere  of  their 
operation.  Thofe  beautiful  minerals,  called  marcafites  and  py- 
rites, are  often  of  this  compofition  ;  and  wherever  they  are 
found,  either  by  imbibing  the  moifture  of  the  air,  or  having 
been,  by  any  means,  combined  with  water,  they  render  the  mine 
confiderably  hot'*. 

The  want  of  frefh  air,  alfo,  at  thefe  depths,  is,  as  we  have 
faid,  another  reafon  for  their  being  found  much  hotter.  In- 
deed, without  the  affiance  ef  art,  the  bottom  of  moil  mines 
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would,  from  this  caufe,  be  infupportable.  To  remedy  this  in- 
convenience, the  miners  are  often  obliged  to  fink,  at  fome  con- 
venient diitance  from  the  mouth  of  the  pit  where  they  arc  at 
work,  another  pit,  which  joins  the  former  below,  and  which, 
in  Derbyihire,  is  called  an  air-maft.  Through  this  the  air  circu- 
lates ;  and  thus  the  workmen  are  .*i,l)!ed  to  breathe  freely  at 
the  bottom  of  the  place  ;  which  becomes,  as  mr.  Boyle  affirms, 
very  commodious  for  refpiration  ;  and  alfo  very  temperate  as 
to  heat  and  coldf.  Mr.  Locke,  however,  who  has  left  us  an  ac- 
count of  the  Mcndip  mines,  feems  to  prefcnt  a  different  pic- 
ture. "  The  defcent  into  thefe  is  exceedin  ;  ill/iV :::it  and  dange- 
rous ;  for  they  are  not  funk  like  wells,  perpendicularly,  but  as 
the  crannies  of  the  rocks  happen  to  run.  The  conflant  method 
is  to  fwing  down  by  a  rope,  placed  under  the  arms,  and  clamber 
along,  by  applying  both  feet  and  hands  to  the  fides  of  the  nar- 
row paffage.  The  air  is  conveyed  into  them  through  a  little 
paffage  that  runs  along  the  fides  from  the  top,  where  they  fet 
up  fome  turfs,  on  the  lee-fide  of  the  hole,  to  catch  and  force  it 
down.  Thefe  turfs,  being  removed  to  the  windy  fide,  or  laid 
over  the  mouth  of  the  hole,  the  miners  below  prefently  want 
breath,  and  faint ;  and  if  fweet  fmelling  flowers  chance  to  be 
placed  there,  they  immediately  lofe  their  fragrancy,  and  ftink 
like  carrion."  An  air  fo  very  putrifying  can  never  be  very  com- 
modious for  refpiration. 

Indeed,  if  we  examine  the  complexion  of  mod  miners,  we 
{hall  be  very  well  able  to  form  a  judgment  of  the  unwholfome- 
nefsoithc  place  where  they  are  confined.  Their  pale  and  fal- 
low looks  (how  how  much  the  air  is  damaged  by  palling  through 
thofe  deep  and  winding  ways,  that  are  rendered  humid  by 
damps,  or  warn:  noxious  exhalations.  But  although 

every  mine  is  un  whole  fome,  all  are  not  equally  fo.  Coal-mines 
are  gene.  Jian  thofe  of  tin  ;  tin  than  thofe  of 

copper  ;  but  of  nil,  none  are  fo  dreadfully  deftructive  as  thofe 
of  quickfih 

At  the  ml  ;e  of  Lira,  nothing  can  adequately 
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ckfcribe  the  deplorable  infirmities  of  fuch  as  fill  the  hofpital 
there  :  emaciated  and  crippled,  every  limb  contracted  or  con- 
vulfed,  and  fomc,  in  a  manner,  tranfpiring  quickfilver  at  every 
pore.  There  was  one  man,  fays  dr.  Pope*,  who  was  not  in  the 
mines  above  half  a  year,  and  yet  whofe  body  was  fo  impregna- 
ted with  this  mineral,,  that  putting  a  piece  of  brafs  money  in 
his  mouth,  or  rubbing  it  between  his  fingers,  it  immediately  be- 
came as  white  as  if  it  had  been  wafhed  over  with  quickfilver. 
In  this  manner,  all  the  workmen  are  killed,  fooner  or  later  : 
firfl  becoming  paralytic,  and  then  dying  confumptive  :  and  all 
this  they  fuftain  for  the  trifling  reward  of  feven-pence  a  day. 

But  thefe  metallic  mines  are  not  fo  noxious  from  their  own 
vapours,  as  from  thofe  of  the  fubflances  with  which  the  ores 
are  ufually  united,  fuch  as  arfenic,  cinnabar,  bitumen,  or  vi- 
triol. From  the  fumes  of  thefe,  varioufly  combined,  and  kept 
enclofed,  are  produced  thofe  various  damps,  that  put  on  fo 
many  dreadful  forms,  and  are  ufually  fo  fatal.  Sometimes  thofe 
noxious  vapours  are  perceived  by  the  delightful  fragrance  of 
their  fmellf ,  fomewhat  refembling  the  pea-bloflbm  in  bloom, 
from  whence  one  kind  of  damp  has  its  name.  The  miners  are 
not  deceived,  however,  by  its  flattering  appearances  ;  but  as 
they  thus  have  timely  notice  of  its  coming,  they  avoid  it  while 
ic  continues,  which  is  generally  during  the  whole  fummer  fea- 
fon.  Another  difcovers  its  approach  by  the  burning  of  the  can- 
dles, which  feem  to  collect  their  flame  into  a  globe  of  light, 
and  thus  gradually  leflen,  till  they  are  quite  extinquifhed. 
From  this  alfo,  the  miners  frequently  efcape  ;  however,  fuch 
as  have  the  misfortune  to  be  caught  in  it,  either  fwoon  away, 
and  are  fuffocated,  or  flowly  recover  in  exceffive  agonies.  There 
is  alfo  a  third,  called  the  fulminating  damp,  much  more  dan- 
gerous than  either  of  the  former,  as  it  ftrikes  down  all  before 
it,  like  a  flam  of  gunpowder,  without  giving  any  warning  of  its 
approach.  But  there  is  ftill  another,  more  deadly  than  all  the 
reft,  which  is  found  in  thofe  places,  where  the  vapour  has  been 
long  confined,  and  has  been,  by  fome  accident,  fet  free.  The 

*  Phil.  Tranf.  vol.  ii.  p.  .?;8.      f  Ibid.  p.  375. 
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air  milling  out  from  thence,  always  goes  upon  deadly  errands  ; 
and  fcarce  any  efcape  to  defcribe  the  fymptoms  of  its  opera- 
tions. 

Some  colliers  in  Scotland,  working  near  an  old  mine  that  had 
been  long  clofed  up,  happened  inadvertently  to  open  a  hole 
into  it,  from  the  pit  where  they  were  then  employed.  By  great 
good  fortune,  they  at  that  time  perceived  their  error,  and  in- 
ftantly  fled  for  their  lives.  The  next  day,  however,  they  were 
refolved  to  renew  their  work  in  the  fame  pit,  and  eight  of 
them  ventured  down,  without  any  great  apprehenfions  ;  but 
they  had  fcarce  got  to  the  bottom  of  the  flairs  that  led  to  the 
pit,  but  coming  within  the  vapour,  they  all.  inftantly  dropped 
dead,  as  if  they  had  been  mot.  Amongft  thefe  unfortunate 
poor  men,  there  was  one  whofe  wife  was  informed  that  he 
was  (lifted  in  the  mine  ;  and  as  he  happened  to  be  next  the 
entrance,  me  fo  far  ventured  down  as  to  fee  where  he  lay. 
As  me  approached  the  place,  the  fight  ofherhufband  infpired 
her  with  a  defire  to  refcue  him,  if  poflible,  from  that  dreadful 
fituation  ;  though  a  little  reflection  might  have  mown  her  it 
was  then  too  late.  But  nothing  could  deter  her  :  me  ventured 
forward,  and  had  fcarce  touched  him  with  her  hand,  when  the 
damp  prevailed,  and  the  mifguided,  but  faithful  creature  fell 
dead  by  his  fide. 

Thus,  the  vapours  found  beneath  the  furface  of  the  earth,  are 
very  various  in  their  effecls  upon  the  conftitution;  and  they 
are  not  lefs  in  their  appearances.  There  are  many  kinds  that 
feemingly  are  no  way  prejudicial  to  health,  but  in  which  the 
workmen  breathe  freely  ;  and  yet  in  thefe,  if  a  lighted  candle 
be  introduced,  they  immediately  take  fire,  and  the  whole  ca- 
vern at  once  becomes  one  furnace  of  flame.  In  mines,  there- 
fore, fubjeft  to  damps  of  this  kind,  they  are  obliged  to  have 
recourfe  to  a  peculiar  contrivance  to  fupply  fufficient  light  for 
their  operations.  This  is  by  a  great  wheel ;  the  circumference 
of  which  is  befet  with  flints,  which  flriking  againft  fteel  pla- 
ced for  that  purpofe  at  the  extremity,  a  ftream  of  fire  is  pro- 
duced, which  affords  light  enough  ;  and  yet  which  does  noc 
fet  fire  to  the  mineral  vapour. 

VOL,  I.  H 
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Of  this  kind  are  the  vanours  of  the  mines  about  Briftol :  on 
the  contrary,  in  other  mines,  u  fmgle  fpark  ftruck  out  from 
the  collifion  of  flint  and  fteel,  would  fet  the  whole  fliaft  in  a. 
fiame.  In  fuch,  therefore,  every  precaution  is  ufed  to  avoid  a 
collifion  -,  the  workmen  making  ufe  only  of  wooden  inftru- 
ments  in  digging ;  and  being  cautious  before  they  enter  the 
mine,  to  take  out  even  the  nails  from  their  fhoes.  Whence 
this  flrange  difference  mould  arife,  that  the  vapours  of  fome 
mines  catch  fire  with  a  {park,  and  others  only  with  a  flame,, 
is  a  queftion  that  we  muft  be  content  to  leave  in  obfcurity,  till 
we  know  more  of  the  nature  both  of  mineral  vapour  and  of 
fire.  This  only  we  may  obferve,  that  gunpowder  will  rea- 
dily fire  with  a  fpark,  but  not  with  the  flame  of  a  candle  :  on 
the  other  hand,  fpirits  of  wine  will  flame  with  a  candle,  but 
not  with  a  fpark  ;  but  even  here,  the  cauie  of  this  diii;cieuce,  as 
yet,  remains  a  fecret. 

As  from  this  account  of  mines  it  appears,  that  the  internal 
parts  of-  the  globe  are  filled  with  vapours  of  various  kinds,  it 
is  not  furprifmg,  that  they  mould  at  different  times  reach  the 
furface,  and  there  put  on  various  appearances.  In  fact,  much 
of  the  falubrity,  and  much  of  the  unwholefomenefs  of  climates 
and  foils,  is  to  be  afcribed  to  thefe  vapours,  which  make  their 
way  from  the  bowels  of  the  earth  upwards,  and  refrefh  or  taint 
the  air  with  their  exhalations.  Salt  mines  being  naturally 
cold*,  fend  forth  a  degree  of  coldnefs  to  the  external  air,  to 
comfort  and  refrefh  it  :  on  the  contrary,  metallic  mines  are 
known,  not  only  to  warm  it  with  their  exhalations,  but  often 
to  deitroy  all  kinds  of  vegetation  by  their  volatile  corrofive 
fumes.  In  fome  mines,  denfe  vapours  are  plainly  perceived  if. 
.fuinw  from  their  mouths,  and  fenfibly  warm  to  the  touch.  In 
fome  places,  neither  fnow  nor  ice  will  continue  on  the  ground 
that  covers  a  mine;  and  over  others,  the  fields  are  found  defti- 
tute  of  verdure  .f  The  inhabitants,  alfo,  are  rendered  dreadfully 
fenfible  of  thefe  fubterraneous  exhalations,  being  affecled  with 
fuch  a  variety  of  evils  proceeding  entirely  from  this  caufe,  that 

*  Phil.  Trans,  vol.  ii.  p.  523.        f  Boyle,  vol.  iii.  p.  238. 
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ve  been  profeflecUy  written  upon  this  clafs  of  dif- 


Nor  arc  thefe  vapours  which  thus  cfc.ipe  to  the  furface  of 
the  earth,  entirely  unconfined  ;  for  they   are  frequently,  in  a 

ijr,  circ'.imir  rctto  Del  Cane, 

Nap  ,  iiiltance  of  i  noxious  effects  of  which 

have  made  that  cavern  fo  famous.  This  grotto,  which  has  fo 
much  employed  the  attention  of  travellers,  lies  within  four  miles 
of  Naples,  and  is  fitnated  near  a  large  lake  of  clear  and  whole- 
fome  waterj.  Nothing  c:m  exceed  the  beauty  of  the  landfcape 
which  this  lake  affords  ;  being  furrounded  with  hills  covered 
with  forefts  of  the  moft  beautiful  verdure,  and  the  whole 
bearing  a  kind  of  amphitheatrical  appearance.  However, 
this  region,  beautiful  as  it  appears,  is  almoil  entirely  un- 
inhabited ;  the  few  peafants  that  neceflity  compels  to  r 
there,  looking  quite  confumptive  and  ghaftly,  from  the  poifon- 
ous  exhalations  that  rife  from  the  earth.  The  famous  grotto  lies 
on  the  fide  of  an  hill,  near  which  place,  a  peafant  refidcs,  who 
keeps  a  number  of  dogs  for  the  purpofe  of  mowing  the  expe- 
riment to  the  curious.  Thefe  poor  animals  always  feem  per- 
fectly fenfible  of  the  approach  of  a  ftranger,  and  endeavour  to 
get  out  of  the  way.  However,  their  attempts  being  perce> 
they  are  taken  and  brought  to  the  grotto;  the  noxious  efTecis 
of  which  they  have  fo  frequently  experienced.  Upon  entering 
this  place,  which  is  a  little  cave,  or  hole  rather,  dug  into  the 
hill,  about  eight'  feet  high  and  twelve  feet  long,  the  obferver 
can  fee  no  vifible  marks  of  its  peftilential  vapour  ;  only  to 
about  a  foot  from  the  bottom,  the  wall  feems  to  be  tinged  \  h 
a  colour  refembling  that  which  is  given  by  ilagnant  waters* 
When  the  dog,  this  poor  philofophical  martyr,  as  fome  have 
called  him,  is  held  above  this  mark,  he  does  not  feem  to  feel 
the  fmallefl  inconvenience  ;  but  when  his  head  is  thruft  down 
lower,  he  druggies  to  get  free  for  a  little  ;  but  in  the  fpace  of 
four  or  five  minutes  he  feems  to  lofe  all  fenfation,  and  is 
taken  out,  feemingly  without  life.  Beingplunged  in  the  ueigh- 

\  Kirchcr  Mund.  Subt.  vol.  I.  p,  191. 
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bouring  lake,  he  quickly  recovers,  and   is  permitted  to  run 
home,  feemingly  without  the  fmalleft  injury. 

This  vapour,  which  thus,  fora  time,  fuffocates,  is  of  the  hu- 
mid kind,  as  it  extinguiihes  a  torch,  and  fullies  a  looking- 
glafs  ;  but  there  are  other  vapours  perfectly  inflammable,  and 
only  require  the  approach  of  a  candle  to  fet  them  blazing.  Of 
this  kind  was  the  burning  well  at  Brofely,  which  is  now  flop- 
ped up  5  the  vapour  of  which,  when  a  candle  was  brought 
within  about  a  foot  of  the  furface  of  the  water,  eaught  flame 
like  fpirits  of  wine,  and  continued  blazing  for  feveral  hours 
after.  Of  this  kind,  alfo,  are  the  perpetual  fires  in  the  kingdom 
of  Perfia.  In  that  province,  where  the  worfhippers  of  fire  hold 
their  chief  rnyfteries,  the  whole  furface  of  the  earth,,  for  fome 
extent,  feems  impregnated  with  inflammable  vapours.  A  reed 
ftuck  in  the  ground  continues  to  burn  like  a  flambeau  ;  a  hole 
made  beneath  the  furface  of  the  earth,  inftantly  becomes  a  fur- 
nace, anfwering  all  the  purpofes  of  a  culinary  fire.  There  they- 
make  lime  by  merely  burying  the  ftones  in  the  earth,  and 
-watch  with  veneration  the  appearances  of  a  flame  that  has  not 
been  extinguiihed  for  times  immemorial.  How  different  are 
men  in  various  climates  !  thefe  deluded  people  worfhip  thefe 
vapours  as  a  deity,  which  in  other  parts  of  the  world,  are  con- 
fidered  as  one  of  the  greateft  evils. 


CHAP.     IX. 

Of  Volcanoes  and  Earthquakes* 

MINES  and  caverns,  as  we  have  faid,  reach  but  a  very 
little  way  under  the  furface  of  the  earth,  and  we  have 
hitherto  had  no  opportunities  of  exploring  further.  Without 
all  doubt,  the  wonders  that  are  ftill  unknown  furpafs  thofe 
that  have  been  reprefented,  as  there  are  depths  of  thoufands  of 
miles  which  are  hidden  from  our  enquiry.  The  only  tidings 
we  have  from  thofe  unfathomable  regions  are  by  means  of  vol- 
canoes, thofe  burning  mountains  that  feem  to  difcharge  their 


T  H  E     E  A  R  T  H.  61 

materials  from  the  loweft  abyfles  of  the  earth*.  A  volcano 
may  be  confidered  as  a  cannon  of  immenfe  fize,  the  mouth  of 
which  is  often  near  two  miles  in  circumference.  From  this 
dreadful  aperture  are  difcharged  torrents  of  flame  and  fulphur, 
and  rivers  of  melted  metal.  Whole  clouds  of  fmoke  and  afhes, 
with  rocks  of  enormous  fize,  are  difcharged  to  many  miles  dif- 
taace  ;  fo  that  the  force  of  the  moft  powerful  artillery,  is  but 
as  a  breeze  agitating  a  feather  in  comparifon.  In  the  deluge  of 
fire  and  melted  matter  which  runs  down  the  {ides  of  the  moun- 
tain, whole  cities  are  fometimes  fwallowed  up  and  confumed. 
Thofe  rivers  of  liquid  fire,  are  fometimes  two  hundred  feet 
deep  ;  and,  when  they  harden,  frequently  form  confjderable 
hills.  Nor  is  the  danger  of  thefe  confined  to  the  eruption  only  : 
but  the  force  of  the  internal  fire  flruggling  for  vent,  frequent- 
ly produces  earthquakes  through  the  whole  region,  where  the 
volcano  is  fituated.  So  dreadful  have  been  thefe  appearances, 
that  men's  terrors  have  added  new  horrors  to  the  fcene,  and 
they  have  regarded  as  prodigies,  what  we  know  to  be  the  re- 
fult  of  natural  caufes.  Some  philofophers  have  confidercd  them 
as  vents  communicating  with  the  fires  of  the  centre,  and  the 
ignorant  as  the  mouths  of  hell  itfelf.  Aftonifhment  produces 
fear,  and  fear  fuperftition  :  the  inhabitants  of  Iceland  believe 
the  bellowings  of  Hecla  are  nothing  elfe  but  the  cries  of  the 
damned,  and  that  its  eruptions  are  contrived  to  increafe  their 
tortures. 

But  if  we  regard  this  aftonifhing  fcene  of  terror  with  a  more 
tranquil  and  inquifitive  eye,  we  mall  find  that  thefe  conflagra- 
tions are  produced  by  very  obvious  and  natural  caufes.  We  have 
already  been  apprifed  of  the  various  mineral  fubftances  in  the 
bofom  of  the  earth,  and  their  aptnefs  to  burft  out  into  flames. 
Marcafites  and  pyrites,  in  particular,  by  being  humefied  with 
water,  or  air,  contract  this  heat,  and  often  endeavour  to  ex- 
pand w^th  irrefiflible  explofion.  Thefe,  therefore,  being  lodg- 
ed in  the  depths  of  the  earth,  or  in  the  bofom  of  mountains, 
and  being  either  warned  by  the  accidental  influx  of  waters  be- 
low, or  fanned  by  air,  infinuating  itfelf  through  perpendicular 
fiffures  from  above,  take  fire  at  firft  by  only  heaving  in  eajth- 
*  JBuflbn,  vol.  i.  p.  291. 
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quakes,  but  at  length,  by  burfting  through  every  obftacle,  and 
making  their  dreadful  diichargc  in  a  volcano. 

Thefe  volcanoes  are  to  be  found  in  all  parts  of  the  earth  : 
in  Europe  there  are  three  that  are  very  remarkable  ;  ./Etna  in 
Sicily,  Vefuvius  in  Italy,  and  Hecla  in  Iceland.  ^Etna  lias  been 
a  volcano  for  ages  immemorial.  Its  eruptions  are  very  violent, 
and  its  difcharge  has  been  known  to  cover  the  earth-fixty-eight 
feet  deep.  In  the  year  1537,  an  eruption  of  this  mountain  pro- 
duced an  earthquake  through  the  whole  iiland,  for  twelve  days, 
overturned  many  houfes,  and  at  laft  formed  a  new  aperture, 
which  overwhelmed  all  within  five  leagues  round.  The  cinders 
thrown  up  were  driven  into  Italy,, and  its  burnings  were  fejn 
at  Malta,  at  the  diftance  of  fixty  leagues.  There  is  nothing 
more  awful,  fays  Kircher,  than  the  eruptions  of  this  moun- 
tain, nor  nothing  more  dangerous  than  attempting  to  examine 
its  appearances,  even  long  after  the  eruption  has  ceafed.  As  we 
attempt  to  clamber  up  its  ftecpy  fides,  every  ftep  we  take  up- 
\v;ird,  the  feet  fink  back  half  way.  Upon  arriving  near  the 
fummit,  afhes  and  fnow,  with  an  ili-afibrted  conjunction,  pre- 
fent  nothing  but  objects  of  defolation.  Nor  is  this  the  word  ; 
for,  as  all  the  places  are  covered  over,  many  caverns  are  entire- 
ly hidden  from  the  fight,  into  which,  if  the  enquirer  happens 
to  fall,  he  finks  to  the  bottom,  and  meets  inevitable  deftrudUon. 
Upon  coming  to  the  edge  of  the  great  crater,  nothing  can  fuf- 
ficiently  reprefent  the  tremendous  magnificence  of  the  fcene. 
A  gulph  two  miles  over,  and  fo  deep  that  no  bottom  can  be 
feen ;  on  the  fides  pyramidical  rocks  darting  out  between 
apertures  that  emit  fmoke  and  flame  •,  aUthis  accompanied  with 
a  found  that  never  ceafes,  louder  than  thunder,  ftrikes  the  bold 
with  horror,  and  the  religious  with  veneration  for  him  that  has 
power  to  controul  its  burnings. 

In  the  defcriptions  of  Vefuvius,  or  Hecla,  wefhallfind  fcarcc 
any  thing  but  a  repetition  of  the  fame  terrible  objecls,  but  ra- 
ther leffened,  as  thefe  mountains  are  not  fo  large  as  the  former. 
The  crater  of  Vefuvius  is  but  a  mile  acrofs,  according  to  the  fame 
author,  whereas  that  of  ^Etna  is  two.  On  this  particular,  how- 
ever, we  mufi  place  no  dependence,  as  thefe  caverns  every  day 
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Ins  fir.king  in  at  one  eruption, 
tlier.  It  is  not  one  of  the  lead 
fuvius,  that  Pliny,  the  na- 
•>Lions;  for,  his  curio- 
red  in  fmokc 

>  retire;   and  his  compa- 
i    account  of  the    misfort- 
the  "city  of  Herculan 
:  ;  the  ruins  of  which  have  been  lately  di 

below  the  furface,  and,  what  is  ftill 
•ow  the  bed  of  the  fea.  One  of 
Me   eruptions   of  this 

'.ercribed  by  Valetta,  a  part  of  whofe 
vnion  I  ihall  beg  leave  to  tranfiate. 

"  Towards  the  latter  end  of  Cummer,  in  the  year  1707,  the 
mount  Vefuvius,   that   had   for  a  long  time  been  filent,  now 
e  Come  figns  of  correction.  Little  more  than  inter- 
•lurmurs  at  firft  were  heard,  that  Ceemed  to  contend  with- 
in the  loweft  depths  of  the  mountain  ;  no  flame,  nor  even  any 
Cmoke,  v  Mi.  Soon  after  fome  fmoke  appeared  by  day, 

and  -i  flame  by  night,  which  Cccrned  to  brighten  all  the  Campa- 
nin.    At  Intervals,  alfo,  it  fliot  off  Cubftances  with  a  found  very 
of  artillery,  but  which,  even  at  Co  great  a  diilance  as 
;  at,  infinitely  exceeded  them  in  grcatneCs.  Soon  after 
it  began  to  throw  up  afnes,  which,  becoming  the  Cpon  of  the 
:S,  fell  at  great  diftanccs,  and  Come  many  miles.  To  this 
Cucceeded  (bowers  of  (lories,  which  killed  many  of  the  inhabi- 
tants of  the  valley,  but  made  a  dreadful  ravage  among  the  cat- 
tle. Soon  after  a  torrent  of  burning  matter  began  to  roll  down 
the  fides  of  the  mountain,  at  firft  with  a  flow  and  gentle  mo- 
tion, but  foon  with  increafed  celerity.  The  matter  thus  p?,ur- 
ed  out,  when  cold,  Ceemed,  upon  infpcclion,  to  be  of  vitrified 
earth,  the  whole  united  into  a  mafs  of  more  than  flony  hard- 
.  But  what  was  particularly  obfervable  was,  that,  upon  the 
whole  furface  of  thefe  melted  materials,  a  light  Cpongy  Hone 
Ceemed  to  float,  while  the  lower  body  was  of  the  harden:  Cub- 
Ctance,  of  which  our  roads  are  uCually  made.  Hitherto,  there 
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were  no  appearances  but  what  had  been  often  remarked  be- 
fore ;  but,  on  the  third  or  fourth  day,  feeming  flafhes  of  light- 
ning were  mot  forth  from  the  mouth  of  the  mountain,  with  a 
noife  far  exceeding  the  loudeft  thunder.  Thefe  flafhes,  in  co- 
lour and  brightnefs,  refembled  what  we  ufually  fee  in  tem- 
pefts,  but  they  aflumed  a  more  twitted  and  ferpentine  form. 
After  this  followed  fuch  clouds  of  fmoke  and  afhes,  that  the 
whole  city  of  Naples,  in  the  midft  of  the  day,  was  involved  in 
nocturnal  darknefs,  and  the  neareft  friends  were  unable  to  dif- 
tinguifh  each  other  in  this  frightful  gloom.  If  any  perfon  at- 
tempted to  ftir  out  without  torch-light,  he  was  obliged  to  re- 
turn, and  every  part  of  the  city  was  filled  with  fupplications  and 
terror ;  at  length,  after  a  continuance  of  fome  hours,  about 
one  o'clock  at  midnight,  the  wind  blowing  from  the  north, 
the  ftars  began  to  be  fcen  j  the  heavens,  though  it  was  night, 
began  to  grow  brighter  ;  and  the  eruptions,  after  a  continuance 
of  fifteen  days,  to  leflen.  The  torrent  of  melted  matter  was 
feen  to  extend  from  the  mountain  down  to  the  more  ;  the 
people  began  to  return  to  their  former  dwellings,  and  the 
whole  face  of  nature  to  refume  its  former  appearance." 

The  famous  bimop  Berkley  gives  an  account  of  one  of  thefe 
eruptions  in  a  manner  fomething  different  from  the  former*. 
"  In  the  year  1717,  and  the  middle  of  April,  with  much  dif- 
ficulty I  reached  the  top  of  mount  Vefuvius,  in  which  I 
faw  a  vaft  aperture  full  of  fmoke,  which  hindered  me  from 
feeing  its  depth  and  figure.  I  heard  within  that  horrid 
gulph,  certain  extraordinary  founds,  which  feemed  to  pro- 
ceed from  the  bowels  of  the  mountain,  a  fort  of  murmur- 
ing, fighing,  darning  found,  and  between  whiles  a  noife  like 
that  of  thunder  or  cannon,  with  a  clattering  like  that  of  tiles 
falling  from  the  tops  of  houfes  into  the  ftreets.  Sometimes, 
as  the  wind  changed,  the  fmoke  grew  thinner,  difcovering  a 
very  ruddy  flame,  and  the  circumference  of  the  crater  flreak- 
ed  with  red  and  feveral  fhades  of  yellow.  After  an  hour's 
ftay,  the  fmoke  being  moved  by  the  wind,  gave  us  fhort  and 

*  Phil,  Tranf.  vol.  ii.  p.  209, 
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partial  profpc£h  of  the  great  hollow  ;  in  the  flat  bottom  of 
which  I  could  difccrn  two  furnaces  almoft  contiguous  ;   that 
on  the  left  feeming  about  three  yards  over,  glowing  with  rud- 
dy flame,  and  throwing  up  red  hot  ftones,  with  an  hideous 
noife,  which,  as  they  fell  back,  caufed  the  clattering  already 
taken  notice  of.  May  8,  in  the  morning,   I  afcended  the  top 
of  Vefuvius  a  fecond  time,    and  found  a  different  face  of 
things.  The  fmoke  afcending  upright,  gave  a  full  profpect  of 
the  crater,  which,  as  I  could  judge,  was'  about  a  mile  in  cir- 
cumference, and  an  hundred  yards  deep.  A  conical  mount 
had  been  formed  fince  my  lad  vifit,  in  the  middle  of  the  bot- 
tom, which  I  could  fee  was  made  by  the  ftones,  thrown  up 
and  fallen  back  again  into  the  crater.  In  this  new  hill  remain- 
ed  the  two  furnaces  already  mentioned.  The  one  was  feen 
to  throw  up  every  three  or  four  minutes,   with  a  dreadful 
found,  a  vaft  number  of  red  hot  ftones,  at  leaft  three  hun- 
dred feet  higher  than  my  head,  as   I  ilood  upon  the  brink  ; 
but  as  there  was  no  wind,  they  fell  perpendicularly  back 
from  whence  they  had  been  difcharged.  The  other  was  filled 
with  red  hot  liquid  matter,  like  that  in  the  furnace  of  a  glafs- 
houfe  ;  raging  and  working  like  the  waves  of  the  fea,  with 
a  fhort  abrupt  noife.  This  matter  would  fometimes  boil  over, 
and  run  down  the  fide  of  the  conical  hill,  appearing  af  firft 
red  hot,  but  changing  colour  as  it  hardened  and  cooled.  Had 
the  wind  driven  in  our  faces,  \ve  had  been  in  no  fmall  dan- 
ger of  ftifling  by  the  fulphureous  fmoke,  or  being  killed  by 
the  mafles  of  melted  minerals,  that  were  iliot  from  the  bot- 
tom.   But  as  the  wind  was  favourable,  I  had  an  opportunity 
of  furveying  this  amazing  fcene  for  above  an  hour  and  n 
half  together.  On  the   fifth  of  June,   after  an  horrid  noife, 
the  mountain  was  feen  at  Naples  to  work  over  ;  and  about 
three  days  after,  its  thunders  were  renewed  fo,  that  not  only 
the  windows  in  the  city,  but  all  the  houfes  fhook.  From  that 
time  it  continued  to  overflow,  and  fometimes  at  night  were 
feen  columns  of  fire  (hooting  upwards  from  its  fummit.  On 
the  tenth,  when  all  was  thought  to  bz  over,  the  mountain 
again  renewed  its  terrors,  roaring  and  raging  moft  violently 
One  cannot  form  a  juiler  idea  of  the  noife,   in  the  moft 
VOL.  ].  I 
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violent  fits  of  it,  than  by  imagining  a  mixed  found,  made  uj* 
of  the  raging  of  a  tcmpeft,   the  murmur  of  a  troubled  fea,. 
and  the  roaring  of  thunder  and  artillery,  confufed  all  toge- 
ther. Though  we  heard  this  at  the  diftance  of  twelve  miles, 
yet  it  was  very  terrible.  I  therefore  refolved  to  approach  near- 
er to  the   mountain  •,  and,  accordingly,  three  or  four  of  us 
got  into  a  boat,  and  were  fet  afhore  at  a  little  town,  fituated 
at  the  foot  of  the  mountain.  From  thence  we  rode  about  four 
or  five  miles,  before  we  came  to  the  torrent  of  fire  that  was 
defcending  from  the  fide  of  the  volcano  $  and  here  the  roar- 
ing'grew  exceeding  loud  and  terrible  as  we  approached.  I  ob- 
ferved  a  mixture  of  colours  in  the  cloud,  above  the  crater, 
green,  yellow,  red,  blue.  There  was  likewife  a  ruddy  difmal 
light  in  the  air,  over  that  tract  where  the  burning  river  flowed. 
Thefe  circumftances,  fet  off  and  augmented  by  the  horror  o£ 
the  night,  made  a  fcene  the  moil  uncommon  and  aflonifhing 
I  ever  faw  ;  which  flill  increafed  as  we  approached  the  burn- 
ing river.  Imagine  a  vail   torrent  of  liquid  fire,  rolling  from 
the  top,  down  the  fide  of  the  mountain,  and,  with  irrefiftible 
fury,  bearing  down  and  confuming  vines,  olives,  and  houfes  ; 
and  divided  into  different  channels,  according  to  the  inequa- 
lities of  the  mountain.  The  largeft  itream  feemed  half  a  mile 
broad  at  leaft,  and  five  miles  long.  I  walked  fo  far  before  my 
companions  up  the  mountain,  along  the  fide  of  the  river  of 
fire,  that  I  was  obliged  to  retire  in  great  halte,  the  fulphureous 
fteam  having  furprifed  me,  and  ulmofl  taken  away  my  breath. 
During  our  return,   which  was  about  three  o'clock  in  the 
-  morning,  the  roaring  of  the  mountain  was  heard  all  the  way, 
while  we  obferved  it  throwing  up  huge   fpouts  of  fire  and 
burning  ftones,  which,  falling,  refembled  the  flars  in  a  rocket. 
Sometimes  I  obferved  two  or  three  diftincl:  columns  of  flame, 
and  fometimes  one  only  that  was  large  enough  to  fill  the 
whole  crater.  Thefe  burning  columns,  and  fiery  ftones,  feem- 
ed to  be  fhot  a  thoufand  feet  perpendicular  above  the  fummit 
of  the  volcano  :  and  in  this  manner,  the  mountain  continued 
raging  for  fix  or  eight  days  after.  On  the  eighteenth  of  the 
fame  month,  the  whole  appearance  ended,  and  the  mountain 
remained  perfectly  quiet,  without  any  vifible  fmoke  or  flame," 
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The  matter  which  is  found  to  roll  down  from  the  mouth 
of  all  volcanoes  in  general,  refembles  the  drofs  that  is  thrown 
from  a  fmith's  forge.  But  it  is  different,   perhaps,  in  various 
parts  of  the  globe  •,  for,  as  we  have  already  faid,  there  is  not 
a  quarter  of  the  world  that  has  not  its  volcanoes.    In  Afia, 
particularly  in  the  iflands  of  the  Indian  ocean,  there  are  many. 
One  of  the  moft  famous  is   that  of  Albouras,  near  Mount 
Taurus,  the  fummit  of  which  is  continually  on  fire,  and  co- 
vers the  whole  adjacent  country  with  allies.  In  the  ifiand  of 
Ternate  there  is  a  volcano,  which,  fome  travellers  afTert,  burns 
mod  furioufly  in  the  times  of  the  equinoxes,  becaufe  of  the 
winds  which  then  contribute  to  increafe  the  flames.  In  the 
Molucca  iflands  there  are  many  burning  mountains  ;  they  are 
alfo  feen  in  Japan,  and  the  iflands  adjacent ;  and  in  Java  and 
Sumatra,  as  well  as  in  other  of  the  Philippine  iflands.  In  A- 
frica  there  is  a  cavern,  near  Fez,  which  continually  fends  forth 
either  fmoke  or  flames.  In  the  Cape  de  Verde  iflands,  one  of 
them,  called  the  Ifland  del  Fuego,  continually  burns  ;  and  the 
Portuguefe,  who  frequently  attempted  a  fettlement  theres  have 
as  often  been  obliged  to  defift.    The  Peak  of  Teneriffe  is,  as 
every  body  knows,  a  volcano  that  feldom  defifts  from  erup- 
tions. But  of  all  parts  of  the  earth,  America  is  the  place  where 
thofe  dreadful  irregularities  of  nature  are  the  mod  confpicu- 
ous.  Vefuvius,   and  ./Etna  itfelf,  are  but  mere  fire  works,  in 
comparifon  to  the  burning  mountains  of  the  Andes  ;  which, 
as  they  are  the  higher!  mountains  of  the  world,  fo   alfo  are 
they  the  moft  formidable  for  their  eruptions.  The  mountain 
of  Arequipa  in  Peru,  is  one  of  the  moft  celebrated  ;  CarafTa, 
and  Malahallo,  are  very  confiderab'le  ;  but  that  of  Cotcpaxi, 
in  the  province  of  Quito,  exceeds  any  thing  we  have  hitherto 
read  or  heard  of.  The  mountain  of  Cotopaxi,  as  defcribed  by 
Ulloa*,  is  more  than  three  miles  perpendicular  from  the  fea  $ 
and  it  became  a  volcano  at  the  time  of  the  Spaniards'  firft  arri- 
val in  that  country.  A  new  eruption  of  it  happened  in  the 
year  1743,  having  been  fome  days  preceded  by  a  continual 
roaring  in  its  bowels.  The  (cuiid  of  one  of  thefe  mountains 

*  Ulloe,  vol.  i.  p.  442. 
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is  not  like  that  of  the  volcanoes  in  Europe,  confined  to  a  pro- 
vince, but  is  heard  an  hundred  and  fifty  miles  diftance*.  "  An 
aperture  was  made  in  the  fummit  of  this  immenfe  mountain  ; 
and  three  more  about  equal  heights,  near  the  middle  of  its 
declivity,  which  was  at  that  time  buried  under  prodigious 
malTes  of  fnow.  The  ignited  fubftances,  ejected  on  that  occa- 
fion,  mixed  with  a  prodigious  quantity  of  ice  and  fnow,  melt- 
ing amidfl  the  flames,  were  carried  down  with  fuch  aftonifh- 
ing  rapidity,  that  in  an  inflant  the  valley  from  Callo  to  Lata- 
cunga  was  overflowed  ;  and  beiides  its  ravages  in  bearing 
down  the  houfes  of  the  Indians,  and  other  poor  inhabitants, 
great  numbers  of  people  loft  their  lives.  The  river  of  Lata- 
cunga  was  the  channel  of  this  terrible  flood  ;  till,  being  too 
fmall  for  receiving  fuch  a  prodigious  current,  it  overflowed 
the  adjacent  country,  like  a  vafl  lake,  near  the  town,  and  car- 
ried away  all  the  buildings  within  its  reach.  The  inhabitants 
retired  into  a  fpot  of  higher  ground  behind  the  town,  of  which 
thofe  parts  that  flood  within  the  limits  of  the  current  were 
totally  deilroyed.  The  dread  of  flill-greater  devaflations  did 
not  fubfide  for  three  days  ;  during  which,  the  volcano  ejected 
cinders,  while  torrents  of  melted  ice  and  fnow  poured  down 
its  fides.  The  eruption  lafted  feveral  days,  and  was  accompa- 
nied with  terrible  roarings  of  the  wind,  rufhing  through  the 
volcano  ftill  louder  than  the  former  rumblings  in  its  bowels. 
At  laft  all  was  quiet,  neither  fire  nor  fmoke  to  be  fecn,  nor 
noife  to  be  heard  ;  till,  in  the  cnfuing  year,  the  flames  again 
appeared  with  recruited  violence,  forcing  their  paiTage  through 
feveral  other  parts  of  the  mountain,  fo  that,  in  clear  nights,  the 
flames  being  reflected  by  the  tranfparent  ice,  formed  an  awful- 
ly magnificent  illumination." 

Such  is  the  appearance  and  the  effect  of  thofe  fires  which 
proceed  from  the  more  inward  recefles  of  the  earth ;  for  that 
they  generally  come  from  deeper  regions  than  man  has  hither- 
to explored,  I  cannot  avoid  thinking,  contrary  to  the  opinion 
of  mr.  BufFon,  who  fuppofes  them  rooted  but  a  very  little  way 
below  the  bed  of  the  mountain.  "  We  can  never  fuppofe,"  fays 

*•  Ullpa,  vol.  i.  p.  4^2. 
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this  great  naturalift,  "  that  thefe  fubftances  are  ejecled  from 
any  great  diftance  below,  if  we  only  confider  the  great  force 
already  required  ro  fling  them  up  fuch  vaft  heights  above  die 
mouth  of  the  mountain  ;  if  we  confider  the  fubftances  thrown 
up,  which  we  fhall  find,  upon  infpecYion,  to  be  the  fame  with 
thole  of  the  mountain  below  ;  if  we  take  into  our  confidera- 
tion,  that  air  is  always  necefTary  to  keep  up  the  flame ;  but, 
moft  of  all,  if  we  attend  to  one  circumflance,  which  is,  that 
if  thefe  fubftances  were  exploded  from  a  vaft  depth  below,  the 
fame  force  required  to  ihoot  them  up  fo  high,  would  acl:  againft 
the  fides  of  the  volcano,  and  tear  the  whole  mountain  in 
pieces."  To  all  this  fpecious  reafoning,  particular  anfwers  might 
eafily  be  given  ;  as  that  the  length  of  the  funnel  increafes  the 
force  of  the  explofion  -,  that  the  fides  of  the  funnel  are  actu- 
ally often  burft  with  the  great  violence  of  the  flame  ;  that  air 
may  be  fuppofed  at  depths  at  leaft  as  far  as  the  perpendicular 
fiifures  defcend.  But  the  bcft  anfwer  is  a  well-known  fact ; 
namely,  that  the  quantity  of  matter  difcharged  from  -^Etna 
alone,  is  fuppofed,  upon  a  moderate  computation,  to  exceed 
twenty  times  the  original  bulk  of  the  mountain*.  The  greateft 
part  of  Sicily  feems  covered  with  its  eruptions.  The  inhabi- 
tants of  Catanea  have  found,  at  the  diftance  of  feveral  miles, 
ftreets  and  houfes,  fixty  feet  deep,  overwhelmed  by  the  lava  or 
matter  it  has  difcharged.  But  v/liat  is  ft  ill  more  remarkable, 
the  walls  of  thefe  very  houfes  have  been  built  of  materials 
evidently  thrown  up  by  the  mountain.  The  inference  from  all 
this  is  very  obvious  5  that  the  matter  thus  exploded  cannot  be- 
long to  the  mountain  itfelf,  otherwifc  it  would  have  been  quick- 
ly confumed  ;  it  cannot  be  derived  from  moderate  depths, 
fince  ics  amazing  quantity  evinces,  that  all  the  places  near  the 
bottom  muft  have  long  fince  been  exhaufted  ;  nor  can  it  have 
an  extenfive,  and,  if  I  may  fo  call  it,  a  fuperfichl  fpread,  for 
then  the  country  round  would  be  quickly  undermined  ;  it 
muft,  therefore,  be  fupplied  from  the  deeper  regions  of  the 
earth  •>  thole  undifcovered  tracts  where  the  Deity  performs, 
his  wonders  in  folitude,  fatisficd  with  felf-approbation  ! 

*  Kircher,  Mui:d.  S'.ibt.  vol.  I.  p,  202. 


7°  A  N    H  I  S  T  O  R  Y     O  F 


CHAP.       X. 

Of  Earthquakes. 

HAVING  given  the  theory  of  volcanoes,  we  have,  in 
fome  meafure,  given  alfo  that  of  earthquakes.  They 
hoth  feem  to  proceed  from  the  fame  caufe,  only  with  this  dif- 
ference^  that  the  fury  of  the  volcano  is  fpent  in  the  eruption, 
that  of  an  earthquake  fpreads  wider,  and  acts  more  fatally  by 
being  confined.  The  volcano  only  affrights  a  province  5  earth- 
quakes have  laid  whole  kingdoms  in  ruin. 

Philofophers*  have  taken  fome  pains  to  diflinguifli  between 
the  various  kinds  of  earthquakes,  fuch  as  the  tremulous,  the 
pulfative,  the  perpendicular,  and  the  inclined  j  but  thefe  are 
rather  the  diftinctions  of  art  than  of  nature,  mere  accidental 
differences  arifmg  from  the  fituation  of  the  country  or  of  the 
caufe.  If,  for  inftance,  the  confined  fire  acts  directly  under  a 
province  or  a  town,  it  will  heave  the  earth  perpendicularly  up- 
wards, and  produce  a  perpendicular  earthquake.  If  it  acts  at  a 
diftance,  it  will  raife  that  tract  obliquely,  and  thus  the  inhabi- 
tants will  perceive  an  inclined  one. 

Nor  does  it  feem  to  me  that  tlrcre  is  much  greater  reafon  for 
mr.  Buffon's  diftincHon  of  earthquakes.  One  kind  of  which 
he  fuppofesf  to  be  produced  by  fire  in  the  manner  of  volca- 
noes, and  confined  to  but  a  very  narrow  circumference.  The 
other  kind  he  afcribes  to  the  ftruggles  of  confined  air,  expan- 
ded by  heat  in  the  bowels  of  the  earth,  and  endeavouring  to 
get  free.  For  how  do  thefe  two  caufes  differ  ?  Fire  is  an  agent 
of  no  power  whatfoever  without  air.  It  is  the  air,  which,  be- 
ing at  firft  comprefl,  and  then  dilated  in  a  cannon,  that  drives 
the  ball  with  fuch  force.  It  is  the  air  flruggling  for  vent  in  a 
volcano,  that  throws  up  its  contents  to  fuch  vaft  heights.  In 
ihort,  it  is  the  air  confined  in  the  bowels  of  the  earth,  and  ac- 
quiring elaflicity  by  heat,  that  produces  all  thofe  appearances 

*  Ariftotie,  Agricola,  EufFon.  f  BufFon,  vol.  i*.  3^8. 
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which  are  generally  a-fcribed  to  the  operation  of  fire.  When, 
therefore,  we  are  told  that  there  are  two  caufes  of  earthquakes, 
we  only  learn,  that  a  greater  or  fmaller  quantity  of  heat  pro- 
duces thofe  terrible  effects  ;  for  air  is  the  only  active  operator 
in  either. 

Some  philofophers,  however,  have  been  willing  to  give  the 
air  as  great  a  fhare  in  producing  thefe  terrible  efforts  as  they 
could ;  and,  magnifying  its  powers,  have  called  in  but  a  very 
moderate  degree  of  heat  to  put  it  in  action.  Although  ex- 
perience tells  us  that  the  earth  is  full  of  inflammable  materials, 
and  that  fires  are  produced  wherever  we  defcend  ;  although  it 
tells  us,  that  thofe  countries,  where  there  are  volcanoes, 
arc  moft  fubject  to  earthquakes ;  yet  they  ftep  out  of  the 
way,  and  fo  find  a  new  folution.  Thefe  only  allow  but  juft 
heat  enough  to  produce  the  moft  dreadful  phenomena,  and 
backing  their  affertions  with  long  calculations,  give  theory  an 
air  of  demonftration.  Mr.  Amomons*  has  been  particularly 
iparing  of  internal  heat  in  this  refpect ;  and  has  mown,  per- 
haps accurately  enough,  that  a  very  moderate  degree  of  heat 
may  fuffice  to  give  the  air  amazing  powers  of  expanfion. 

It  is  amazing  enough,  however,  to  trace  the  progrefs  of  a 
philofophical  fancy,  let  loofe  in  imaginary  fpeculations.  They 
run  thus :  "  A  very  moderate  degree  of  heat  may  bring  the 
air  into  a  condition  capable  of  producing  earthquakes  ;  for  the 
air,  at  the  depth  of  forty-three  thoufand  five  hundred  and 
twenty-eight  fathom  below  the  furface  of  the  earth,  becomes 
almoft  as  heavy  as  quickfilver.  This,  however,  is  but  a  very 
flight  depth  in  comparifon  of  the  diftance  to  the  centre,  and  is 
fcarce  a  feventieth  part  of  the  way.  The  air,  therefore,  at  the 
centre  muft  be  infinitely  heavier  than  mercury,  or  any  body 
that  we  know  cf.  This  granted,  we  mall  take  fomething  more, 
and  fay,  that  it  is  very  probable  there  is  nothing  but  air  at  the 
centre.  Now,  let  us  fuppofe  this  air  heated,  by  fome  means, 
even  to  the  degree  of  boiling  water,  a#  we  have  proved  that 
the  denfity  of  the  air  is  here  very  great,  its  elafticity  muft  be 

'  Mc:r,oi;-c»  dc  1'Academic  des  Sciences,  an.  1703. 
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in  proportion  :  an  heat,  therefore,  which,  at  the  furface  of  the 
earth,  would  have  produced  fuch  a  ilight  expanfive  force,  muft, 
at  the  centre,  produce  one  very  extraordinary,  and,  in  fhort, 
be  perfectly  irrefiftible.  Hence  this  force  may,  with  great  eafe, 
produce  earthquakes ;  and,  if  increafed,  it  may  convulfe  the 
globe  ;  it  may  (by  only  adding  figures  enough  to  the  calcula- 
tion) deflroy  the  folar  fyftem,  and  even  the  fixed  ftars  them- 
felves."  Thefe  reveries  generally  produce  nothing  ;  for,  as  I 
have  ever  obferved,  increafed  calculations,  while  they  feem  to 
tire  the  memory,,  give  the  reafoning  faculty  perfect  repofe. 

However,  as  earthquakes  arc  the  moft  formidable  minifters 
of  nature,  it  is  not  to  be  wondered  that  a  multitude  of  wri- 
ters have  been,  curioufly  employed  in  their  confederation. 
Woodward  has  afcribed  the  caufe  to  a  ftoppage  of  the  waters 
below  the  earth's  furface  by  fome  accident.  Thefe  being  thus 
accumulated,  and  yet  acted  upon  by  fires,  which  he  fuppofes 
ftill  deeper,  both  contribute  to  heave  up  the  earth  upon  their 
bofom.  This  he  thinks  accounts  for  the  lakes  of  water  pro- 
duced in  an  earthquake,  as  well  as  for  the  fires  that  fome- 
times  buril  from  the  earth's  furface  upon  thofe  dreadful  occa- 
fions.  There  are  others  ftill  who  have  fuppofed  that  the  earth 
may  be  itfelf  the  caufe  of  its  own  convulfions.  When,  fay  they, 
the  root  or  bafis  of  fome  large  tract  is  worn  away  by  a  fluid 
underneath,  the  earth  finking  therein,  its  weight  occafions  a 
tremor  of  the  adjacent  parts,  fometimes  producing  a  noife, 
and  fometimes  an  inundation  of  water.  Not  to  tire  the  read- 
er with  an  hiftory  of  opinions  inftead  of  facts,  fome  have  af- 
cribed them  to  electricity,  and  fome  to  the  fame  caufes  that 
produce  thunder. 

It  would  be  tedious,  therefore,  to  give  all  the  various  opini- 
ons that  have  employed  the  fpeculative  upon  this  fubject.  The 
activity  of  the  internal  heat  feems  alone  fufficient  to  account  for 
every  appearance  that  attends  thefe  tremendous  irregularities 
cf  nature.  To  conceive  this  diftinctly,  let  us  fuppofe  at  fome 
vaft  diftance  under  the  earth,  large  quantities  of  inflamma- 
ble matter,  pyrites,  bitumens,  and  marcafites  difpofed,  and 
cnly  waiting  for  the  afperfion  of  water,  or  tjie  humidity  of 
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the  air,  to  put  their  fires  in  motion:  at  lafr,  this  dreadful 
mixture  arrives;  waters  find  their  way  into  thcfe  depths, 
through  the  perpendicular  fiflures  ;  or  air  infmuates  it i elf 
through  the  fame  minute  apertures  :  ftraight  new  appearances 
enfue  :  thofe  fubftances,  which,  for  ages  before,  lay  dormant, 
now  conceive  new  apparent  qualities  :  they  grow  hot,  produce- 
new  air,  and  only  want  room  for  expanfion.  However,  the 
narrow  apertures  by  which  the  air  or  water  had  at  firft.admii- 
fion,  arc  now  clofed  up  ;  yet,  as  new  air  is  continually  gene- 
rated, and  as  the  heat  every  moment  gives  this  air  new  ckiili- 
city,  it  at  length  burfts,  and  dilates  all  round  ;  and,  in  its 
ftruggles  to  get  free,  throws  all  above  it  into  fimilar  convul- 
fions.  Thus  an  earthquake  is  produced,  more  or  lefsextenuve, 
according  to  the  depth  or  the  greatnefs  of  the  caufe. 

But,  before  we  proceed  with  the  caufes,  let  us  take  a  fnort 
view  of  the  appearances  which  have  attended  the  moil  remark- 
able earthquakes.  By  thefe  we  fhall  fee  how  far  the  theorift 
correiponds  with  the  hiftorian.  The  greateft  we  find  in  anti- 
quity, is  that  mentioned  by  Pliny*",  in  which  twelve  cities,  in 
Afia  Minor,  were  fwallowed  up  in  one  night :  He  tells  us  alfo' 
of  another,  near  the  lake  Thrafymene,  which  was  not  per- 
ceived by  the  armies  of  the  Carthagenians  and  Romans,  that 
were  then  engaged  near  that  lake,  although  it  fhook  the  great- 
eft  part  of  Italy.  In  another  place  f  he  gives  the  following 
account  of  an  earthquake  of  an  extraordinary  kind.  "  When 
Lucius  Marcus  and  Sextus  Julius  were  confuls,  there  appeared 
a  very  ilrange  prodigy  of  the  earth  (as  I  have  read  in  the  books 
of  -£trufcan  difcipline)  which  happened  in  the  province  of 
Mutina.  Two  mountains,  {hocked  againfi  each  other,  ap- 
proaching and  retiring  with  the  moft  dreadful  noife.  They,  at 
the  fame  time,  and  in  the  midft  of  die  day,  appeared  to  caft 
forth  fire  and  fmoke,  while  a  vaft  number  of  Roman  knights 
and  travellers  from  the  jEmilian  way,  ilood  and  continued 
amazed  {peculators.  Several  towns  were  deftroyed  by  this  mock ; 
and  all  the  animals  that  were  near  them  were  killed."  In  the 
times  of  Trajan,  the  city  of  Antioch,  and  a  great  part  of  the 

*  Plin,  lib,  ii,  cap.  86,  f  Ibid,  lib,  iii.  cap.  Sj, 
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adjacent  country,  was  buried  by  an  earthquake.  About  three 
hundred  years  after,  in  the  times  of  Juftinian,  it  was  once 
more  deftroyed,  together  with  forty  thoufand  inhabitants  ; 
and,  after  an  interval  of  fixty  years,  the  fame  ill-fated  city  wc:s 
a  third  time  overturned,  with  the  lofs  of  not  lefs  than  fixty 
thoufand  fculs.  In  the  year  1182,  moft  of  the  cities  of  Syria, 
and  the  kingdom  of  Jerufalem,  were  deftroyed  by  the  fame 
accident.  In  the  year  1594,  the  Italian  hiftorians  defer ibe  an 
earthquake  at  Puteoli,  which  caufed  the  fea  to  retire  two  hun- 
dred yards  from  its  former  bed. 

But  one  of  thofe  moft  particularly  defcribed  in  hiftory,  is 
that  of  the  year  1693  ;  the  damages  of  which  were  chiefly 
felt  in  Sicily,  but  its  motion  perceived  in  Germany,  France, 
and  England.  It  extended  to  a  circumference  of  two  thou- 
fand fix  hundred  leagues  ;  chiefly  affecting  the  fea  coafts,  and 
great  rivers  ;  more  perceivable  alfo  upon  the  mountains  than 
in  the  vallies.  Its  motions  were  fo  rapid,  that  thofe  who  lay 
at  their  length,  were  tofTed  from  fide  to  fide,  as  upon  a  foiling 
billow*.  The  walls  were  dafhed  from  their  foundations  ;  and 
no  lefs  than  fifty-four  cities,  with  an  incredible  number  of 
villages,  were  either  deftroyed  or  greatly  damaged.  The  city 
of  Catanea,  in  particular,  was  utterly  overthrown.  A  traveller, 
who  was  on  his  way  thither,  at  the  diftance  of  fome  miles, 
perceived  a  black  cloud,  like  night,  hanging  over  the  place. 
The  fea,  all  of  a  fudden,  began  to  roar  ;  Mount  JEtna  to  fend 
forth  great  fpires  of  flame  ;  and,  foon  after,  a  mock  enfued, 
with  a  noife  as  if  all  the  artillery  in  the  world  had  been  at 
once  difcharged.  Our  traveller,  being  obliged  to  alight,  in- 
ftantly  felt  himfelf  raifed  a  foot  from  the  ground  ;  and,  turn- 
ing his  eyes  to  the  city,  he,  with  amazement,  faw  nothing  but  a 
thick  cloud  of  duft  in  the  air.  The  birds  flew  about  aftoniih- 
ed  ;  the  fun  was  darkened  ;  the  beafts  ran  howling  from  the 
hills  ;  and,  although  the  mock  did  not  continue  above  three 
minutes,  yet  near  nineteen  thoufand  of  the  inhabitants  of 
Sicily  periihed  in  the  ruins.  Catanea,  to  which  city  the  de- 
fcriber  was  travelling,  feemed  the  principal  fcene  of  ruin ;  its 

*  Phil.  Tranf. 
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j  only  was  to  be  found  •,  and  not  a  footftep  of  its  former 
magnificence  was  to  be  feen  remaining. 

The  earthquake  which  happened  in  Jamaica,  in  1692,  was 
very  terrible,  and  its  defcription  diffidently  minute.  "  In  two 
minutes  time  it  deftroyed  the  town  of  Port-royal,  and  funk  the 
houfes  in  a  gulph  forty  fathoms  deep.  It  was  attended  with 
an  hollow  rumbling  noife,  like  that  of  thunder  ;  and,  in  lefs 
than  a  minute,  three  parts  of  the  houfes,  and  their  inhabitants, 
were  all  funk  quite  under  water.  While  they  were  thus  fwal- 
lowed  up  on  one  fide  of  the  ftreet,  on  the  other,  the  houfes 
were  thrown  into  heaps  •,  the  fand  of  the  ftreet  rifing  like  the 
waves  of  the  fea,  lifting  up  thofe  that  flood  upon  it,  and  im- 
mediately overwhelming  them  in  pits.  All  the  wells  difcharg- 
ed  their  waters  with  the  moil  vehement  agitation.  The  fea 
felt  an  equal  (hare  of  turbulence,  and,  burfting  over  its 
mounds,  deluged  all  that  came  in  its  way.  The  fiilures  of  the 
earth  were,  in  fome  places,  fo  great,  that  one  of  the  ftreets  ap- 
peared twice  as  broad  as  formerly.  In  many  places,  however,  it 
opened  and  clofed  again,  and  continued  this  agitation  for  fome 
time.  Of  thefe  openings,  two  or  three  hundred  might  be  feen  at 
a  time  ;  in  fome  whereof  the  people  were  fwallowed  up  ;  in 
others,  the  earth  clofmg,  caught  them  by  the  middle,  and  thus 
crufhed  them  inftantly  to  death.  Other  openings,  flill  more 
dreadful  than  the  reft,  fwallowed  up  whole  ftreets  ;  and  others, 
more  formidable  Hill,  fpouted  up  whole  cataracts  of  water, 
drowning  fuch  as  the  earthquake  had  fpared.  The  whole  was 
attended  with  the  moft  noifome  ftench  ;  while  the  thundering 
of  the  diftant  falling  mountains,  the  whole  fky  ovcrcaft  with 
a  duiky  gloom,  and  the  crufh  of  falling  habitations,  gave  un- 
fpeakable  horror  to  the  fcene.  After  this  dreadful  calamity  was 
over,  the  whole  ifland  feemed  converted  into  a  fcene  of  defo- 
lation ;  fcarce  a  planter's  houfe  was  left  ftanding  ;  almoft  all 
were  fwallowed  up  ;  houfes,  people,  trees,  fhared  one  univer- 
fal  ruin  ;  and  in  their  places  appeared  great  pools  of  water, 
which,  when  dried  up  by  the  fun,  left  only  a  plain  of  barren 
fand,  without  any  veftige  of  former  inhabitants.  Moft  of  the 
rivers,  during  the  earthquake,  were  (lopped  up  by  the  falling 
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in  of  t!ie  mountains  ;  and  it  was  not  till  after  fome  time  that 
they  made  themfelves  new  channels.  The  mountains  feemed 
particularly  attacked  by  the  force  of  the  mock  ;  ,and  it  was 
fuppofed  that  the  principal  feat  of  the  concuffion  was  among 
them.  Thole  who  were  faved,  got  on  board  {hips  in  the  har- 
bour ;  where  many  remained  above  two  months,  the  fhocks 
continuing,  during  that  intevval,  with  more  or  lefs  violence 
every  day." 

As  this  defcription  fecms  to  exhibit  all  the  appearances  that 
ufually  make  up  the  catalogue  of  terrors  belonging  to  an 
earthquake,  I  will  fupprefs  the  detail  of  that  which  happened 
at  Lifbon,  in  our  own  times,  and  which  is  too  recent  to  require 
a  defcription.  In  fact,  there  are  few  particulars  in  the  ac- 
counts of  thofe  who  were  prefent  at  that  fcene  of  defolation, 
that  we  have  not  more  minutely  and  accurately  tranfmitted  to 
us  by  former  writers,  whofe  narratives  I  have  for  that  reafon 
preferred.  I  will,  therefore,  clofe  this  defcription  of  human 
calamities,  with  the  account  of  the  dreadful  earthquake  at 
Calabria,  in  1638.  It  is  related  by  the  celebrated  father  Kir- 
chcr,  as  it  happened  while  he  was  on  his  journey  to  viiit  Mount 
^Etna,  and  the  reft  of  the  wonders  that  lie  towards  the  fouth 
of  Italy.  I  need  fcarce  inform  the  reader  that  Kircher  is  con- 
fidered,  by  fcholars,  as  one  of  the  greateft  prodigies  of  learn- 
ing. 

"  Having  hired  a  boat,  in  company  with  four  more,  two 
friars,  of  the  order  of  St.  Francis,  and  two  fcculars,Ave  laun- 
ched, on  the  24th  of  March,  from  the  harbour  jf  'Meflina,  in 
Sicily,  and  arrived,  the  fame  day,  at  the  promontory  of  Pe- 
lorus.  Our  deftination  was  for  the  city  of  Euphemia,  in  Ca- 
labria, where  we  had  fome  bufmefs  to  tranfact,  and  where  we 
defigned  to  tarry  for  fome  time.  However,  Providence  feemed 
willing  to  crofs  our  defign  ;  for  we  were  obliged  to  continue 
for  three  days  at  Pelorus,  upon  account  of  the  weather  ;  and 
though  we  often  put  out  tofea,  yet  we  were  as  often  driven  back. 
At  length,  however,  wear  led  with  the  delay,  we  refolved  to  pro- 
fecute  our  voyage  j  and,  altho'  the  fea  feemed  more  than  ufually 
agitated,  yet  we  ventured  forward.  The  gulph  of  Charybdis, 
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which  we  approached,  feemed  whirled  round  in  fuch  a  man- 
ner as  to  form  a  vail  hollow,  verging  to  a  point  in  the  centre. 
Proceeding  onward,  and  turning  my  eyes  to  ^Etna,  I  faw  it  caft 
forth  large  volumes  of  fmoke,  of  mountainous  fizcs,  which 
entirely  covered  the  v/holc  ifland,  and  blotted  out  the  very 
fhores  from  my  view.  This,  together  with  the  dreadful  noife, 
and  the  fulphureous  flench,  which  was  ilrongly  perceived,  fil- 
led me  with  apprehenfions  that  fome  more  dreadful  calamity 
was  impending.  The  fea  itfelf  feemed  to  wear  a  very  unufual 
appearance  ;  thofe  who  have  feen  a  lake  in  a  violent  {hewer  of 
rain,  covered  all  over  with  bubbles,  will  conceive  fome  idea  of 
its  agitations.  My  furprife  was  dill  increafed  by  the  calmnefs 
and  ferenity  of  the  Weather  ;  not  a  breeze,  not  a  cloud,  which 
might  be  fuppofed  to  put  all  nature  thus  into  motion.  I  there- 
fore warned  my  companions  that  an  earthquake  was  approach- 
ing ;  and,  after  fome  time,  making  for  the  (here,  with  all  pcf- 
fible  diligence,  we  landed  at  Tropxa,  happy  and  thankful  for 
having  efcaped  the  threatening  dangers  of  the  fea. 

"  But  our  triumphs  at  land  were  of  fhort  duration  ;  for  we 
had  fcarce  arrived  at  the  Jefuits'  College  in  that  city,  when  our 
ears  were  ftunned  with  an  horrid  found,  refembling  that  of 
-an  infinite  number  of  chariots  driven  fiercely  forward,  the 
wheels  rattling,  and  the  thongs  cracking.  Soon  after  this,  a 
moll  dreadful  earthquake  enfued  ;  Ib  that  the  whole  tracl  up- 
on which  we  flood,  feemed  to  vibrate,  as  if  we  were  in  the 
(bale  of  a  balance  that  continued  wavering.  This  motion,  how- 
ever, foon  grew  more  violent ;  and,  being  no  longer  able  to 
keep  my  legs,  I  was  thrown  proftrate  upon  the  ground.  In  the 
mean  time-,  the  univerfal  ruin  round  me,  redoubled  my  amaze- 
ment. The  crafh  of  falling  houfes,  the  tottering  of  towers, 
and  the  groans  of  the  dying,  all  contributed  to  raife  my  terror 
and  defpair.  On  every  fide  of  me,  I  faw  nothing  but  a  fc. 
of  ruin  ;  and  danger  threatening  wherever  I  mould  fly.  I  com- 
mended myfelf  to  God  as  my  lafl  great  refuge.  At  that  hour, 
O,  how  vain  was  every  fublunary  happincfs  !  wealth,  honour, 
empire,  wifdom,  all  mere  ufelefs  ibunds,vtnd  as  empty  as  the 
bubbles  in  the  deep.  Jufl  {landing  on  the  threfhoLd  of  eternity, 
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nothing  but  God  was  my  pleafure  ;  and  the  nearer  I  approacl 
cd,  I  only  loved  him  the  more.   After  fome  time,  howevei 
finding  that  I  remained  unhurt,  amidil  the  general  concuffioi 
I  refolved  to  venture  for  fafety?  and,  running  as  fail  as  I  coul< 
reached  the  fhore,  but  almoft  terrified  out  of  my  reafon.  I  die 
not  fearch  long  here  till  I  found  the  boat  in  which  I  had  Ian- 
ded,  and  my  companions  alfo,  whofe  terrors  were  even  greater 
than  mine.    Our  meeting  was  not  of  that  kind  where  every  one 
is  defirous  of  telling  his  own  happy  efcape ;  it  was  all  filence, 
and  a  gloomy  dread  of  impending  terrors. 

«  Leaving  this  feat  of  defolation,  we  profecuted  our  voyage 
along  the  coafts,  and  the  next  day  came  to  Rochetta,  where 
we  landed,  although  the  earth  flill  continued  in  violent  agita- 
tions. But  we  were  fcarce  arrived  at  our  inn,  when  we  were 
once  more  obliged  to  return  to  the  boat ;  and,  in  about  half  an 
hour,  we  faw  the  greateft  part  of  the  town,  and  the  inn  at 
which  we  had  fet  up,  dafhed  to  the  ground,  and  burying  all  its 
inhabitants  beneath  its  ruins. 

"  In  this  manner,  proceeding  onward  in  our  little  veflel, 
finding  no  fafety  at  land,  and  yet,  from  the  fmallnefs  of  our 
boat,  having  but  a  very  dangerous  continuance  at  fea,  we  at 
length  landed  at  Lopizium,  a  caflle  midway  between  Troprea 
and  Euphemia,  the  city  to  which,  as  I  faid  before,  we  were 
bound.  Here,  wherever  I  turned  my  eyes,  nothing  but  fcenes 
of  ruin  and  horror  appeared  ;  towns  and  cailles  levelled  to  the 
ground ;  Strombalo,  though  at  fixty  miles  diftance,  belching 
forth  flames  in  an  unufual  manner,  and  with  a  noife  which  I 
cottld  diftin&ly  hear.  But  my  attention  was  quickly  turned 
from  more  remote  to  contiguous  danger.  The  rumbling  found 
of  an  approaching  earthquake,  which  we,  by  this  time,  were 
grown  acquainted  with,  alarmed  us  for  the  confequences  ;  it 
every  moment  feemed  to  grow  louder,  and  to  approach  more 
near.  The  place  on  which  we  Hood  now  began  to  make  mod 
dreadfully,  fo  that  being  unable  to  (land,  my  companions  and 
I  caught  hold  of  whatever  fhrub  grew  next  us,  and  fupported 
ourfelves  in  that  manner. 
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cc  After  fome  time,  this  violent  paroxyfm  ceafing,  we  again 
flood  up,  in  order  to  profecute  our  voyage  to  Euphemia,  which 
lay  within  fight.  In  the  mean  time,  while  we  were  preparing 
for  this  nurpofl-,  I  turned  my  eyes  towards  the  city,  but  could 
fee  only  a  frightful  dark  cloud,  that  feemed  to  red  upon  tli* 
phce.  This  the  more  furprifed  us,  as  the  weather  was  fo  very 
ferene.  We  waited,  therefore,  till  the  cloud  was  pad  away:  then 
turning  to  look  for  the  city,  it  was  totally  funk.  Wonderful  to 
tell !  nothing  but  a  difmal  and  putrid  lake  was  feen  where  it 
flood.  We  looked  about  to  find  fomc  one  that  could  tell  us  of 
its  fad  catailrophe,  but  could  fee  none.  All  was  become  a  me- 
lancholy folitude ;  a  fcene  of  hideous  defolation.  Thus  pro- 
ceeding penfively  along,  in  queft  of  fome  human  being  th,;: 
could  give  us  fome  little  information,  we  at  length  faw  a  boy 
fitting  by  the  more,  and  appearing  ftupefied  with  terror.  Of 
him,  therefore,  we  enquired  concerning  the  fate  of  the  city ; 
but  he  could  be  got  to  give  us  no  anfwer.  We  entreated  him, 
with  every  exprelilon  of  tendernefs  and  pity,  to  tell  us  ;  but 
his  fenfes  were  quite  wrapt  up  in  the  contemplation  of  the 
danger  he  had  efcaped.  We  offered  him  fome  victuals,  but  he 
feemed  to  loath  the  fight.  We  ftill  perfifted  in  our  offices  of 
kindnefs ;  but  he  only  pointed  to  the  place  of  the  city,  like 
one  out  of  his  fenfes ;  and  then  running  up  into  the  woods, 
was  never  heard  of  after.  Such  was  the  fate  of  the  city  of  Eu- 
phemia :  and  as  we  continued  our  melancholy  courfe  along  the 
more,  the  whole  coafl,  for  the  fpace  of  two  hundred  miles, 
prefented  nothing  but  the  remains  of  cities,  and  men  fcatter- 
ed,  without  an  habitation,  over  the  fields.  Proceeding  thus 
along,  we  at  length  ended  our  diftrefsful  voyage  by  arriving 
at  Naples,  after  having  efcaped  a  thoufand  dangers,  both  at 
fea  and  land." 

The  reader,  I  hope,  will  excufe  me  for  this  long  tranflation 
from  a  favourite  writer,  and  that  the  fooner,  as  it  contains 
fome  particulars  relative  to  earthquakes  not  to  be  found  elfe- 
where.  From  the  whole  of  thefe  accounts  we  may  gather;  that 
the  moft  concomitant  circumftances  are  thefe ; 
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A  rumbling  found  before  the  earthquake.  This  proceed 
from  the  air,  or  fire,  or  both,  forcing  their  way  through  the 
chafms  of  the  earth,  and  endeavouring  to  get  free,  which 
alfo  heard  in  volcanoes. 

A  violent  agitation,  or  heaving  of  the  fen,  fometimes  before 
«md  fometimes  after  that  at  land.  This  agitation  is  only  a  fimi 
lar  effect  produced  on  the  waters  with  that  at  land,  and  may  be 
called,  for  the  fake  of  perfpicuity,  a  fea-quake  ;  and  this,  alfo 
i»  produced  by  volcanoes. 

. 

A  fpouting  up  of  waters  to  great  heights.  It  is  not  eafy  to 
defcribe  the  manner  in  which  this  is  performed  ;  but  volcanoes 
alfo  perform  the  fame ;  Vefuvius  being  known  frequently  to 
ejecl  a  vaft.body  of  waters. 

A  rocking  of  the  earth  to  and  fro,  and  fometimes  a  perpen- 
dicular bouncing,  if  it  may  be  fo  called,  of  the  fame.  This 
difference  chiefly  arifes  from  the  fituation  of  the  place,  with  re- 
fpecl:  to  the  fubterranean  fire.  Direclly  under,  it  lifts ;  at  a 
farther  difhnce,  it  rocks. 

Some  earthquakes  feem  to  travel  onward,  and  are  felt  in  dif- 
ferent countries  at  different  hours  the  fame  day.  This  arifes 
from  the  great  (hock  being  given  to  the  earth  at  one  place,  and 
that  being  communicated  onward  by  an  undulatory  motion, 
fucceffively  affects  different  regions  in  its  progrefs.  As  the  blow 
given  by  a  ftone  falling  in  a  lake  is  not  perceived  at  the  fhores 
till  fome  time  after  the  firft  concuflion. 

The  mock  is  fometimes  inflantaneous,  like  the  explofion  of 
gunpowder  ;  and  fometimes  tremulous,  and  continuing  for  fe- 
veral  minutes.  The  nearer  the  place  where  the  fhock  is  firft 
given,  the  more  inftantaneous  and  fimple  it  appears.  At  a 
greater  diflance,  the  earth  redoubles  the  firft  blow,  with  a  fort 
of  vibratory  continuation. 

As  waters  have  generally  fo  great  a  mare  in  producing  earth- 
quakes, it  is  not  to  be  wondered  that  they  mould  generally  fol- 
low thofe  breaches  made  by  the  force  of  fire,  and  appear  in  the 
great  chafms  which  the  earthquake  has  opened. 
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Thefe  are  fome  of  the  moft  remarkable  phenomena  of 
earthquakes,  preferring  a  frightful  nflcmblage  of  the  moft  ter- 
rible eiFedts  of  air,  earth,  fire,  and  water. 

The  valley  of  Solfatara,  near  Naples,  feems  to  exhibit,  in  a 
minuter  degree,  whatever  is  feen  of  this  horrible  kind,  on  the 
great  theatre  of  nature.  This  plain,  which  is  about  twelve 
hundred  feet  long,  and  a  thoufand  broad,  is  embofomed  in 
mountains,  and  rn.s,  in  the  middle  of  it,  a  lake  of  noifome  black- 
ifh  watJFj  covered  with  a  bitumen,  that  floats  upon  its  furface. 
In  every  pnrt  of  this  plain,  caverns  appear  fmoaking  with  ful- 
phur,  and  often  emitting  flames.  The  earth,  wherever  we  walk 
over  it,  trembles  beneath  the  feet.  Noifes  of  flames,  and  the 
hiflinor  of  waters,  are  heard  at  the  bottom.  The  water  fome- 

o  J 

times  fpouts  up  eight  or  ten  feet  high.  The  moft  noifome 
fumes,  fcedd  water,  and  fulphureous  vapours,  offend  the  fmell. 
A  ftone  thrown  into  any  of  the  caverns,  is  ejected  again  with 
confiderable  violence.  Thefe  appearances  generally  prevail 
when  the  fea  is  in  any  way  difturbed  ;  and  the  whole  feems  to 
exhibit  the  appearance  of  an  earthquake  in  miniature.  How- 
ever, in  this  fmaller  fcene  of  wonders,  as  well  as  in  the  great- 
er, there  are  many  appearances  for  which  perhaps  we  fhall  ne- 
ver account  ;  and  many  queftions  may  be  afked,  which  no 
conjectures  can  thoroughly  refolve.  It  was  the  fault  of  the 
philofophers  of  the  laft  age,  to  be  more  inquifitive  after  the 
caufes  of  things,  than  after  the  things  themfelves.  They  feem- 
ed  to  think  that  a  confefiion  of  ignorance  cancelled  their  claims 
to  wifdom  :  they,  therefore,  had  a  folution  for  every  demand. 
But  the  prefent  age  has  grown,  if  not  more  inquifitive,  at  leaft 
more  modcft ;  and  none  are  now  afhamed  of  that  ignorance 
which  labour  can  neither  remedy  nor  remove. 
VOL.  I.  T. 
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Of  the  Appearance  of  Neiu  Iflands  7  and  TraEls  ;  and  of  the  dif- 
appearing  of  others. 

HITHERTO  we  have  taken  a  furvey  only  of  the  evils 
which  are  produced  by  fubterranean  fires,  but  we  have 
mentioned  nothing  of  the  benefits  they  may  poflibly  produce. 
They  may  be  of  ufe  in  warming  and  cherifhing  the  ground, 
in  promoting  vegetation,  and  giving  a  more  exquifite  flavour  to 
the  productions  of  the  earth.  The  imagination  of  a  perfon  who 
has  never  been  out  of  our  own  mild  region,  can  fcarcely  reaeh 
to  that  luxuriant  beauty  with  which  all  nature  appears  cloth- 
ed in  thofe  very  countries  that  we  have  but  juft  now  defcribed 
as  defolated  by  earthquakes,  and  undermined  by  fubterranean 
fires.  It  muft  be  granted,  therefore,  that  though  in  thofe  re- 
gions they  have  a  greater  mare  in  the  dangers,  they  have  alfo  a 
larger  proportion  in  the  benefits  of  nature. 

But  there  is  another  advantage  arifing  from  fubterranean 
fires,  which,  though  hitherto  difregarded  by  man,  yet  may  one 
day  become  ferviceable  to  him  ;  I  mean,  that,  while  they  are 
found  to  fwallow  up  cities  and  plains  in  one  place,  they  are  alfo 
known  to  produce  promontories  and  iflands  in  another.  We 
have  many  inflances  of  iflands  being  thus  formed  in  the  midft 
of  the  fea>  which,  though  for  a  long  time  barren,  have  after- 
wards become  fruitful  feats  of  happinefs  and  induftry. 

New  iflands  are  formed  in  two  ways  ;  either  fuddenly,  by 
the  aclion  of  fubterraneous  fires  ;  or  more  flowly,  by  the  depo- 
fitioh  of  mud,  carried  down  by  rivers,  and  flopped  by  fome 
accident*.  With  refpe6t  particularly  to  the  firfl,  ancient  hiflo- 
rians,  and  modern  travellers,  give  us  fuch  accounts  as  we  can 
have  no  room  to  doubt  of.  Seneca  afTures  us,  that,  in  his  time,  the 
ifland  of  Therafia  appeared  unexpectedly  to  fome  mariners,  as 

*  Buffon,  vol.  ii,  p.  343. 
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they  were  employed  in  another  purfuit.  Pliny  aflures  us,  that 
thirteen  iflands  in  the  Mediterranean  appeared  at  once  emerging 
from  the  water  ;  the  caufe  of  which  he  afcribes  rather  to  the 
retiring  of  the  fea  in  thofe  parts,  than  to  any  fubterraneous  ele- 
vation. However,  he  mentions  the  ifland  of  Hiera,  near  that  ot 
Therafia,  as  formed  by*  fubterraneous  explofions  •,  and  adds  to 
his  lift  feveral  others,  formed  in  the  fame  manner.  In  one  of 
which  he  relates  that  fiih,  in  great  abundance,  were  found, 
and  that  thofe  who  ate  them  died  fhortly  after. 

"On  the  twenty-fourth  of  May*,  in  the  year  1707,  a  flight 
earthquake  was  perceived  at  Santorin  ;  and  the  day  follow- 
ing, at  fun-rifing,  an  objecl:  was  feen  by  the  inhabitants  of  that 
ifland,  at  two  or  three  miles  diftance  at  fea,  which  appeared 
like  a  floating  rock.  Some  perfons,  defirous  either  of  gain,  or  in- 
cited by  curiofity,  went  there,  and  found,  even  while  they  flood 
upon  this  rock,  that  it  feemed  to  rife  beneath  their  feet.  They 
perceived  alfo,  that  its  firrface  was  covered  with  pumice  flones, 
and  oyfters,  which  it  had  raifed  from  the  bottom.  Every  day 
after,  until  the  fourteenth  of  June,  this  rock  feemed  confider- 
ably  to  increafe  ;  and  then  was  found  to  be  half  a  mile  round, 
and  about  thirty  feet  above  the  fea.  The  earth,  of  which  it  was 
compofed,  feemed  whitifh,  with  a  fmall  portion  of  clay.  Soon 
after  this,  the  fea  again  appeared  troubled,  and  fleams  arofe, 
which  were  very  ofFenfive  to  the  inhabitants  of  Santorin.  But, 
on  the  fixteenth  pf  the  fucceeding  month,  feventeen  or  eigh- 
teen rocks  more  were  feen  fco  fife  out  of  the  fea,  and  at  length 
to  join  together.  All  this  was  accompanied  with  the  mofl  terri- 
ble noife,  and  fires  that  proceeded  from  the  ifland  that  was 
newly  formed.  The  whole  mafs,  however,  of  this  new-formed 
earth,  uniting,  increafed  every  day,  both  in  height  and  breadth, 
and,  by  the  force  of  its  explofions,  cafl  forth  rocks  to  feven 
miles  diftance.  This  continued  to  bear  the  fame  dreadful  ap- 
pearances till  the  month  of  November  in  the  fame  year  ;  and  it 
is  at  prefenta  volcano  which  fometimes  renews  its  explofions. 
It  is  about  three  miles  in  circumference ;  and  more  than  from 
thirty-five  to  forty  feet  high." 

*  Hift.  del  Accad.  an.  1708,  p.  23. 
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It  feems  extraordinary,  that  about  this  place  in  particular, 
iflands  have  appeared  at  different  times,  particularly  that  of 
Hiera,  mentioned  above,  which  has  received  confiderable  addU 
tions  in  fucceeding  ages.  Juftin  *  tells  us,  that  at  the  time  the 
Macedonians  were  at  war  with  the  Romans,  a  new  ifland  ap- 
peared between  thofe  of  Theramenes  and  Therafia,  by  means 
of  an  earthquake.  We  are  told,  that  this  became  half  as  big 
again  about  a  thoufand  years  after  ;  another  ifland  rifmg  up  by 
its  fide,  and  joining  to  it,  fo  as  fcarce  at  prefent  to  be  cliitin- 
guifhed  from  the  former. 

A  new  ifland  was  formed,  in  the  year  1720,  near  that  of 
Tcrcera,  near  the  continent  of  Africa,  by  the  fame  caufes.  In 
the  beginning  of  December,  at  night,  there  was  a  terrible 
earthquake  at  that  place,  and  the  top  of  a  new  ifland  appeared, 
which  caft  forth  fmoke  in  vaft  quantities.  The  pilot  of  a  (hip, 
who  approached  it,  founded  on  the  fide  of  this  ifland,  and 
could  not  find  ground  at  fixty  fathom.  At  the  other  fide,  the  fea 
w.is  totally  tinged  of  a  different  colour,  exhibiting  a  mixture 
of  white,  blue,  and  green  ;  and  was  very  {hallow.  This  ifland, 
on  its  firft  appearance,  was  larger  than  it  is  at  prefent  ;  for  it 
h?s,  fin ce  that  time,  funk  in  fuch  a  manner,  as  to  be  fcarce 
above  water. 

A  traveller,  whom  thefe  appearances  could  not  avoid  affect- 
ing, fpeaks  of  them  in  this  manner  :  f  "  What  can  be  more 
furprizing  than  to  fee  iirc  not  only  break  out  of  the  bowels  of 
the  earth,  but  alfo  to  make  itfelf  a  paffage  through  the  waters 
of  the  fea  !  What  can  be  more  extraordinary  or  foreign  to  our 
common  notions  of  things,  than  to  fee  the  bottom  of  the  fea, 
rife  up  into  a  mountain  above  the  water,  and  become  fo  firm  an 
iflancl  as  to  be  ab1^  to  refift  the  violence  of  the  greater!  ftorms  ! 
I  know  that  fubterraneoiis  tires',  when  pent  in  a  narrow  paffage, 
are  able  to  raife  up  a  mafs  of  earth  as  Lirge  as  an  ifland.  But 
that  this  mould  be  done  in  fo  regular  and  exact  a  manner, 
that  the  water  of  the  fea  (hould  net  be  able  to  penetrate  and 
cxtinguiih  thofe  fires  ;  that,  after  having  made  fo  many  paf- 

*  Juftin,  1.  30,  cr.p.  4- 

f  Phil.  ^ranf.  vol.  v.  p.  197- 
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fages,  they  mould  retain  force  enough  to  raife  the  eartli ;  and, 
in  fine,  after  having  been  extinguifhed,  that  the  mafs  of  earth 
{hould  not  fall  down,  or  fink  again  with  its  own  weight,  but 
ftill  remain  in  a  manner  fufpended  over  the  great  arch  below  ! 
This  is  what  to  me  feems  more  furprizing  than  any  thing  that 
has  been  related  of  Mount  ./Etna,  Vefuvius,  or  any  other 
volcano." 

Such  are  his  fentiments ;  however,  there  are  few  of  thefe 
appearances  any  way  more  extraordinary  than  thofe  attending 
volcanoes  and  earthquakes  in  general.  We  are  not  more  to  be 
furprifed  that  inflammable  fubftances  mould  be  found  beneath 
the  bottom  of  the  fea,  than  at  fimilar  depths  at  land.  Thefe 
have  all  the  force  of  fire  giving  expanfion  to  air,  and  tending 
to  raife  the  earth  at  the  bottom  of  the  fea,  till  it  at  length 
heaves  above  water.  Thefe  marine  volcanoes  are  not  fo  fre- 
quent ;  for,  ii  we  may  judge  of  the  ufual  procedure  of  nature, 
it  muft  very  often  happeji,  that,  before  the  bottom  of  the  fea  is 
elevated  above  the  furface,  a  chafm  is  opened  in  it,  and  then 
the  water  prefling  in,  extinguifhes  the  volcano  before  it  has 
time  to  produce  its  effedts.  This  extinction,  however,  is  not 
effected  without  very  great  refiftance  from  the  fire  beneath. 
The  water,  upon  dafhing  into  the  cavern,  is  very  probably  at 
flrft  ejected  back  with  great  violence  ;  and  thus  fome  of  thofc 
amazing  water-fpouts  are  feen,  which  have  fo  often  aftoniihed 

the  mariner,  and  excited  curiolity. But  of  thefe  in  their 

place. 

Bcfides  the  production  of  thofe  iilnnds  by  the  action  of  fire, 
there  are  others,  as  was  laid,  produced  by  rivers  or  feas  carry- 
ing mud,  earth,  and  fuch  like  fubftances,  along  with  their 
currents ;  and  at  hit  depofiting  them  in  fome  particular  place. 
At  the  mouths  of  moll  great  rivers,  there  are  to  be  feen  banks, 
thus  formed  by  the  fand  and  mud  carried  down  with  the  ftream, 
which  have  relied  at  that  place,  where  the  force  of  the  current 
is  climinimcd  by  its  junction  with  the  tea.  Thefe  banks,  by 
llcw  degrees,  .incrcale  at  the  bottom  of  the  deep ;  the  water, 
in  thofe  places,  is  at  firft  found  by  manners  to  grow  more  {hal- 
low j  die  b;;nk  foon  heaves  up  above  the  furface ;  it  is  con- 
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fidered,  for  a  wBile,  as  a  tracl:  of  ufelefs  and  barren  fand  •,  but 
the  feeds  of  fome  of  the  more  hardy  vegetables  are  driven  thi- 
ther by  the  wind,  they  take  root,  and  thus  binding  the  fandy 
furface,  the  whole  fpot  is  cloathed,  in  time,  with  a  beautiful 
verdure.  In  this  manner  there  are  delightful  and  inhabited 
iflands  at  the  mouths  ftf  many  rivers,  particularly  the  Nile,  the 
Po,  the  Mifliffippi,  the  Ganges,  and  the  Senegal.  There  has 
been,  in  the  memory  of  man,  a  beautiful  and  large  ifland  form- 
ed in  this  manner,  at  the  mouth  of  the  river  Nanquin,  in  Chi- 
na, made  from  depofitions  of  rnud  at  its  opening  :  it  is  not  lefs 
than  fixty  miles  long,  and  about  twenty  broad.  La  Loubere 
informs  us*,  in  his  voyage  to  Siam,  that  thefe  fand-banks  in- 
creafe  every  day,  at  the  mouths  of  all  the  great  rivers  in  Afia  : 
and  hence  he  aflerts,  that  the  navigation  up  thefe  rivers  be- 
comes every  day  more  difficult ;  and  will,  at  one  time  or  ano- 
ther, be  totally  obitru&ed.  The  fame  may  be  remarked  with 
regard  to  the  Wolga,  which  has,  at  prefent,  feventy  openings 
into  the  Cafpian  fea  5  and  of  the  Danube,  which  has  feven  into 
the  Etixine.  We  have  had  an  inftance  of  the  formation  of  a 
new  ifland,  not  very  long  fmce,  at  the  mouth  of  the  Humber 
in  England.  "  It  is  yet  within  the  memory  of  man,"  fays  the 
relatorf,  "  fmce  it  began  to  raife  its  head  above  the  ocean.  It 
began  its  appearance  at  low  water,  for  the  fpace  of  a  few  hours; 
and  was  buried  again  till  the  next  tide's  retreat.  Thus,  fuccef- 
fively,  it  lived  and  died,  until  the  year  1666,  when  it  began 
to  maintain  its  ground  againil  the  infult  of  the  -waves ;  and 
then  firll  invited  the  aid  of  human  induftry,  A  bank  was 
thrown  about  its  rifing  grounds  ;  and  being  thus  defended  from 
the  incurfions  of  the  fea,  it  became  firm  and  folid,  and,  in  a 
ihort  time,  afforded  good  pafturage  for  cattle.  It  is  about  nine 
miles  in  circumference,  and  is  worth,  to  the  proprietor,  about 
eight  hundred  pounds  a  year."  It  would  be  endleis  to  mention 
all  the  iflan-ds  that  have  been  thus  formed,  and  the  advantages 
that  have  been  derived  from  them.  However,  it  is  frequently 
found,  that  new  iflands  thus  formed,  may  often  be  confidered 

*  Lcttres  curieufes  et  edifiantes,  fc<5t.  xi.  p.  234. 
f  Phil.  Tranf.  vol.  iv.  p.  sji. 
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as  only  turning  the  rivers  from  their  former  beds ;  fo  that,  in 
proportion  as  land  is  gained  at  one  part,  it  is  loft  by  the  over- 
flowing of  fome  other. 

Little,  therefore,  is  gained  by  fuch  accefiions.  Nor  is  there 
much  more  by  the  new  iflands  which  are  fometimes  formed 
from  the  fpoils  of  the  continent.  Mariners  a  flu  re  us,  that  there 
are  fometimes  whole  plains  unrooted  from  the  main  lands,  by 
floods  and  tempefts.  Thefe  being  carried  out  to  fea,  with  all 
their  trees  and  animals  upon  them,  are  frequently  feen  float- 
ing in  the  ocean,  and  exhibiting  a  furprifing  appearance  of  ru- 
ral tranquility  in  the  midft  of  danger  ;  the  greateft  part,  how- 
ever, having  the  earth,  at  their  roots,  at  length  warned  away  and 
difperfed,  and  their  animals  drowned  ;  but  now  and  then  fome 
are  found  to  brave  the  fury  of  the  ocean,  till  being  ftuck  either 
among  rocks  or  fands,  they  again  take  firm  footing,  and  be- 
come permanent  iflands. 

As  different  caufes  have  thus  concurred  to  produce  new 
iflands,  fo  we  have  accounts  of  others  that  the  fame  caufes  have 
contributed  to  deftroy.  We  have  already  feen  the  power  of 
earthquakes  exerted  in  finking  whole  cities',  and  leaving  lakes 
in  their  room.  There  have  been  iflands,  and  regions  alfo,  that 
have  fhared  the  fame  fate  ;  and  have  funk,  with  their  inhabi- 
tants, never  more  to  be  heard  of.  Thus  Paufaniasf  tells  us  of 
an  ifland  called  Chryfes,  that  was  funk  near  Lemnos.  Pliny 
mentions  feveral ;  among  others,  the  ifland  Cea,  for  thirty 
miles,  having  been  wafhed  away,  with  feveral  thoufands  of  its 
inhabitants.  But  of  all  the  noted  devaftations  of  this  kind, 
the  total  fubmerfion  of  the  ifland  of  Atalantis,  as  mentioned 
by  Plato,  has  been  moft  the  fubjecl:  of  fpeculation.  Mankind, 
m  general,  now  confider  the  whole  of  his  account  as  an  inge- 
nious fable ;  but,  when  fables  are  grown  famous  by  time  and 
authority,  they  become  an  agreeable,  if  not  a  neceflary  part  of 
literary  information. 

About  nine  thoufand  years  are  pafled,  fays  Plato t,  fmce  the 

t  Paufanias,  1.8,  in  Arcad.  p.  509. 
t  Plato  in  Cnti*. 


S8  ANHISTORYOF 

ifland  of  Atalantis  was  in  being.  The  priefts  of  Egypt  w^rc 
well  acquainted  with  it  •,  and  the  firft  heroes  of  Athens  gained 
much  glory  in  their  wars  with  the  inhabitants.  This  ifland 
was  as  large  as  Afia  Minor  and  Syria  united ;  and  was  fitu- 
ated  beyond  the  pillars  of  Hercules,  in  the  Atlantic  ocean. 
The  beauty  of  the  buildings,  and  the  fertility  of  the  foil,  were 
far  beyond  any  thing  a  modern  imagination  can  conceive  ;  gold 
and  ivory  were  every  where  common  ;  and  the  fruits  of  the 
earth  offered  themfelves  without  cultivation.  The  arts,  and  the 
courage  of  the  inhabitants,  were  not  inferior  to  the  happinefs 
of  their  fituation ;  and  they  were  frequently  known  to  make 
conquefts,  and  over-run  the  continent  of  Europe  and  Afia. 
The  imagination  of  the  poetical  philofopher  riots  in  the  de- 
fcription  of  the  natural  and  acquired  advantages,  which  they 
long  enjoyed  in  this  charming  region.  If,  fays  he,  we  com- 
pare that  country  to  our  own,  ours  will  appear  a  mere  fkele- 
ton,  when  cppofed  to  it.  Their  mountains,  to  the  very  tops, 
were  clothed  with  fertility,  and  poured  down  rivers  to  enrich 
the  plains  below. 

However,  all  thefe  beauties  and  benefits  were  deftroyed  in 
one  day,  by  an  earthquake  finking  the  earth,  and  the  fea  over- 
. whelming  it.  At  prefent,  not  the  fmallefl  veftiges  of  fuch  an 
ifland  are  to  be  found  ;  Plato  remains  as  the  only  authority  for 
its  exiflence ;  and  the  philofophers  difpute  about  its  fituation. 
It  is  not  for  me  to  enter  into  the  controverfy,  when  there  ap- 
pears but  little  probability  to  fupport  the  fact ;  and,  indeed,  it 
would  be  ufelefs  to  run  back  nine  thoufand  years  in  fearch  of 
difficulties,  as  we  are  furrounded  with  objects  that  more  clofe- 
ly  affect  us,  and  that  demand  admiration  at  our  very  doors. 
When  I  confider,  as  Lactantius  fuggefts,  the  various  viciffi- 
tudes  of  nature  ;  lands  fwallowed  by  yawning  earthquakes,  or 
overwhelmed  in  the  deep ;  rivers  and  lakes  difappearing,  or 
dried  away ;  mountains  levelled  into  plains ;  and  plains  fwel- 
ling  up  into  mountains ;  I  cannot  help  regarding  this  earth  as 
a  place  of  very  little  {lability;  as  a  tranfient  abode  of  flill  more 
trsnCtory  beings. 
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CHAP.    XII. 

Of  Mountains. 

HAVING  at  laft,  in  fome  meafure,  emerged  from  the 
deeps  of  the  earth,  we  come  to  a  fcene  of  greater  iplen- 
dor  j  the  contemplation  of  its  external  appearance.  In  this  fur- 
vey,  its  mountains  are  the  firft  objects  that  ftrike  the  imagina- 
tion, and  excite  our  curiofity.  There  is  not,  perhaps,  any  thing 
in  all  nature  that  imprefies  an  unaccuftomed  fpeclator  with 
fuch  ideas  of  awful  folemnity,  as  thefe  immenfe  piles  of  na- 
ture's erecting,  that  feem  to  mock  the  minutenefs  of  human 
magnificence. 

In  countries  where  there  are  nothing  but  plains,  the  fmalleft 
elevations  are  apt  to  excite  wonder.  In  Holland,  which  is  all 
a  flat,  they  {how  a  little  ridge  of  hills,  near  the  fea-fide,  which 
Boerhaave  generally  marked  out  to  his  pupils  as  being  moun- 
tains of  no  fmall  consideration.  What  would  be  the  fenfations 
of  fuch  an  auditory,  could  they  at  once  be  prefented  with  a 
view  of  the  heights  and  precipices  of  the  Alps,  or  the  Andes  ! 
Even  among  us  in  England,  we  have  no  adequate  ideas  of  a 
mountain-profpecl:  ;  our  hills  are  generally  Hoping  from  the 
plain,  and  clothed  to  the  very  top  with  verdure;  we  can  fcarce, 
therefore,  lift  our  imaginations  to  thofe  immenfe  piles,  whofe 
tops  peep  up  behind  intervening  clouds,  fharp  and  precipitate, 
and  reach  to  heights  that  human  avarice  or  curiofity  have  never 
been  able  to  afcend. 

\Ve,  in  this  part  of  the  world,  are  not,  for  that  reafon,  fo 
immediately  interefted  in  the  queftion  which  has  fo  long  been 
agitated  among  philofophers,  concerning  what  gave  rife  to 
thefe  inequalities  on  the  furface  of  the  globe.  In  our  own  hap- 
py region,  we  generally  fee  no  inequalities  but  fuch  as  contri- 
bute to  ufe  and  beauty  ;  and  we,  therefore,  are  amazed  at  a 
queftion  enquiring  how  fuch  neceiTary  inequalities  came  to  be 
formed,  and  feeming  to  exprefs  a  wonder  how  the  globe  comes 
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to  be  fo  beautiful  as  we  find  it.  But  though  wkh  us  there 
may  be  no  great  caufe  for  fuch  a  demand,  yet  in  thofe  places 
where  mountains  deform  the  face  of  nature  ;  where  they  pour 
down  cataracts,  or  give  fury  to  tempefls,  there  feems  to  be 
good  reafon  for  enquiry  into  their  caufes  or  their  ufes.  It  has 
been,  therefore,  aflced  by  many,  in  what  manner  mountains 
have  come  to  be  formed  ;  or  for  what  ufes  they  are  de- 
figned  ? 

To  fatisfy  curiofity  in  thefe  refpects,  much  reafoning  has 
been  employed,  and  very  little  knowledge  propagated.  With 
regard  to  the  firft  part  of  the  demand,  the  manner  in  which 
mountains  were  formed,  we  have  already  feen  the  conjectures 
of  different  philofophers  on  that  head.  One  fuppofmg  that  they 
were  formed  from  the  earth's  broken  (hell,  at  the  time  of  the 
delug*e  :  another,  that  they  exifted  from  the  creation,  and  on- 
ly acquired  their  deformities  in  procefs  of  time  :  a  third,  that 
they  owed  their  original  to  earthquakes  :  and  ftill  a  fourth,  with 
much  more  plaufibility  than  the  reft,  afcribing  them  entirely  to 
the  fluctuations  of  the  deep,  which  he  fuppofes,  in  the  begin- 
ning, to  have  covered  the  whole  earth.  Such  as  are  pleafed  with 
difquifitions  of  this  kind,  may  confult  Burnet,  Whifton,Wood- 
v/ard,  or  BufFon.  Nor  would  I  be  thought  to  decry  any  mental 
amufements,  that  at  word  keep  us  innocently  employed  ;  but, 
for  my  own  part,  I  cannot  help  wondering,  how  the  oppofite 
demand  has  never  come  to  be  made ;  and  why  philofophers 
have  never  afked,  how  we  come  to  have  plains  ?  Plains  are 
fometimes  more  prejudicial  to  man  than  mountains.  Upon 
plains,  an  inundation  has  greater  power ;  the  beams  of  the  fun 
are  often  collected  there  with  fuffocating  fiercenefs ;  they  are 
fometimes  found  defert  for  feveral  hundred  miles  together,  as 
in  the  country  eaft  of  the  Cafpian  fea,  although  otherwife  fruit- 
ful, merely  becaufe  there  are  no  rifings  nor  depreflions  to  form 
refervoirs,  or  collect  the  fmalleft  rivulet  of  water.  The  moft 
rational  anfwer,   therefore,  why  either  mountains  or  plains 
were  formed,  feems  to  be,   that  they  were  thus  fafttioned  by 
the  hand  of  Wifdom,  in  order  that  pain  and  pleafure  fhould 
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be  fo  contiguous,  as  that  morality  might  be  exercifed  either  in 
bearing  the  one,  or  communicating  the  other. 

Indeed,  the  more  I  confider  this  difpute  refpetHng  the  for- 
raation  of  mountains,  the  more  I  am  (truck  with  the  futility  of 
the  queflion.  There  is  neither  a  flraight  line,  nor  an  exact  fu- 
perhcies,  in  all  nature.  If  we  confider  a  circle,  even  with  ma- 
thematical precifion,  we  (hall  find  it  formed  of  a  number  of 
fmall  right  lines,  joining  at  angles  together.  Thefc  angles, 
therefore,  may  be  confidered  in  a  circle  as  mountains  are  up- 
on our  globe ;  and  to  demand  the  reafon  for  the  one  being 
mountainous,  or  the  other  angular,  is  only  to  alk  why  a  circle 
is  a  circle,  or  a  globe  is  a  globe.  In  fliort,  if  tfiere  be  no  fur- 
face  without  inequality  in  nature,  why  mould  we  be  furprizect 
that  the  earth  has  fuch  ?  It  has  often  been  faid,  that  the  ine- 
qualities of  its  furface  are  fcarce  diftinguimable,  if  compared 
to  its  magnitude  ;  and  I  think  we  have  every  reafon  to  be  con-* 
tent  with  the  anfwer. 

Some,  however,  have  avoided  the  difficulty  by  urging  the 
final  caufe.  They  allege,  that  mountains  have  been  formed 
merely  becaufe  they  are  ufeful  to  man.  This  carries  the  en- 
quirer but  a  part  of  the  way  j  for  no  one  can  affirm  that  in  all 
places  they  are  ufeful.  The  contrary  is  known,  by  horrid  ex,- 
perience,  in  thofe  vallies  that  are  fubjed  to  their  influence. 
However,  as  the  utility  of  any  part  of  our  earthly  habitation, 
is  a  very  pleafmg  and  flattering  fpeculatfon  to  every  philofo- 
pher,  it  is  not  to  be  wondered  that  much  has  been  faid  to  prove 
the  ufefulnefs  of  thefe.  For  this  purpofe,  many  conjectures 
have  been  made,  that  have  received  a  degree  of  aflent  even  be- 
yond their  evidence  ;  for  men  were  unwilling  to  become  more 
miferably  wife. 

It  has  been  alleged,  as.  one  principal  advantage  that  we  de- 
rive from  them,  that  they  ferve,  like  hoops  or  ribs,  to  ftrengthen 
our  earth,  and  bind  it  together.  In  confequence  of  this  theo- 
ry, Kircher  has  given  us  a  map  of  the  earth,  in  this  manner 
hooped  with  its  mountains ;  which  might  have  a  much  more 
folid  foundation,  did  it  entirely  corrcfpond  with  trutlu 
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Others  have  found  a  different  ufe  for  them,  efpecially  when 
they  run  furrounding  our  globe ;  which  is,  that  they  flop  the 
vapours  that  are  continually  travelling  from  the  equator  to  the 
poles  ;  for  thefe,  being  urged  by  the  heat  of  the  fun,  from  the 
warm  regions  of  the  line,  inuft  all  be  accumulated  at  the  poles, 
if  they  were  not  flopped  in  their  way  by  thofe  high  ridges  of 
mountains  which  crofs  their  direction.  But  an  anfwer  to  this 
may  be,  that  all  the  great  mountains  in  America  lie  length- 
wife,  and  therefore  do  not  crofs  their  direction. 

But  to  leave  thofe  remote  advantages,  others  afTert,  that  not 
only  the  animal  but  vegetable  part  of  the  creation  would  pe- 
rifh  for  want  of  convenient  humidity,  were  it  not  for  their 
friendly  affiftance.  Their  fummits  are,  by  thefe,  fuppofed  to  ar- 
reft,  as  it  were,  the  vapours  which  float  in  the  regions  of  the 
air.  Their  large  inflexions,  and  channels,  are  confidered  as  fo 
many  bafons,  prepared  for  the  reception  of  thofe  thick  va- 
pours, and  impetuous  rains,  which  defcend  into  them.  The 
huge  caverns  beneath  are  fo  many  magazines  or  confervatories 
of  water  for  the  peculiar  fervice  of  man  :  and  thofe  orifices  by 
which  the  water  is  difcharged  upon  the  plain,  are  fo  fituated  as 
to  enrich  and  render  them  fruitful,  inftead  of  returning  through 
fubterraneous  channels  to  the  fea,  after  the  performance  of  a 
tedious  and  fruitlefs  circulation*. 

However  this  be,  certain  it  is,  that  almofl  all  our  great 
rivers  find  their  fource  among  mountains  ;  and,  in  general,  the 
rnore  extenfive  the  mountain,  the  greater  the  river :  thus  the 
river  Amazons,  the  greateft  in  the  world,  has  its  fource  among 
the  Andes,  which  are  the  higheft  mountains  on  the  globe  ;  the 
river  Niger  travels  a  long  courfe  of  feveral  hundred  miles  from 
the  mountains  of  the  Moon,  the  higheft  in  all  Africa  ;  and  the 
Danube  and  Rhine  proceed  from  the  Alps,  which  are  proba- 
bly the  higheft  mountains  of  Europe. 

It  need  fcarce  be  faid,  that,  with  refpecl:  to  height,  there  are 
many  fizes  of  mountains,  from  the  gently  rifmg  upland,  to  the 
tall  craggy  precipice.  The  appearance  is  in  general  different 

*  Nature  Difplayed,  vol.  iii.  p.  88. 
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in  thofe  of  different  magnitudes.  The  fir  ft  are  clothed  with 
verdure  to  the  very  tops,  and  only  fccm  to  afcend  to  improve 
our  profpecb,  or  fupply  us  with  a  purer  air  :  but  the  lofty 
mountains  of  the  other  clafs  have  a  very  different  afpccl.  At 
a  diirancc,  their  tops  are  feen,  in  wavy  ridges,  of  the  very  co- 
lour of  the  clouds,  and.  only  to  be  diftinguifhcd  from  them  by 
their  figure,  which,  as  I  have  faid,  refembles  the  billows  of  the 
fea*.  As  we  approach,  the  mountain  afiiimes  a  deeper  colour  j 
ic  pthers  upon  the  fky,  and  feems  to  hide  half  the  horizon  be- 
hind it.  Its  fummits  alfo  are  become  more  diftincr,  and  appear 
with  a  broken  and  perpendicular  line.  What  at  firft  fecmed  a 
finale  hill,  is  now  found  to  be  a  chain  of  continued  mountains, 

o  J 

whofe  tops,  funning  along  in  ridges,  are  embofomed  in  each 
other;  fo-that  the  curvatures  of  one  are  fitted  to  the  promi- 
nences of  the  oppofite  fide,  and  form  a  winding  valley  between, 
often  of  feveral  miles  in  extent ;  and  all  the  way  continuing 
nearly  of  the  fame  breadth.  Nothing  can  be  finer,  or  more  ex- 
act, than  mr.  Pope's  defcription  of  a  traveller  draining  up  the 
Alps.  Every  mountain  he  comes  to  he  thinks  will  be  the  lad  ; 
he  finds,  however,  an  unexpected  hill  rife  before  him ;  and 
that  being  fcaled,  he  finds  the  higheil  fummit  almoft  at  as  great 
a  diflance  as  before.  Upon  quitting  the  plain,  he  might  have 
kft  a  green  and  fertile  foil,  and  a  climate  warm  and  pleafing. 
As  he  afcends,  the  ground  afiumes  a  more  riifTet  colour ;  tht: 
grafs  becomes  more  mofTy  ;  and  the  weather  more  moderate. 
Still  as  he  afcends,  the  weather  becomes  more  cold,  and  the 
earth  more  barren.  In  this  dreary  paflage,  he  is  often  enter- 
tained with  a  little  valley  of  furprifing  verdure,  caufed  by  the 
reflected  heat  of  the  fun,  collected  into  a  narrow  fpot  on  the 
furrounding  heighths.  But  it  much  more  frequently  happens, 
that  he  fees  only  frightful  precipices  beneath,  and  lakes  of 
amazing  depths;  from  whence  rivers  are  formed,  and  foun- 
tains derive  their  original.  On  thofe  places,  next  the  highefl 
fummits,  vegetation  is  fcarcely  carried  on ;  here  and  there  a 
few  plants,  of  the  mod  hardy  kind,  appear.  The  air  is  intole- 
rably cold  ;  either  continually  refrigerated  with  frofts,  or  dif- 

*  Lcttres  Philofephlques  fur  la  Tonnation,  £c.  p.  l;0w 
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turbed  with  tempefts.  All  the  ground  here  wenrs  an  eternal 
covering  of  ice,  and  fnows  that  feem  conftantly  accumulating. 
Upon  emerging  from  this  war  of  the  elements,  he  afcends  in- 
to a  purer  and  ferener  region,  where  vegetation  is  entirely  ceaf- 
ed  -,  where  the  precipices,  compofed  entirely  of  rocks,  rife 
perpendicularly  above  him  ;  while  he  views  beneath  him  all 
the  combat  of  the  elements  ;  clouds  at  his  feet  •,  and  thunders 
darting  upward  from  their  bofoms  below*.  A  thoufand  me- 
teors, which  are  never  feen  on  the  plain,  prefent  themfelves. 
Circular  rainbowsf ;  mock  funs ;  the  fhadow  of  the  moun- 
tain projected  upon  the  body  of  the  airj  •,  and  the  traveller's 
own  image  reflected,  as  in  a  looking-glafs,  upon  the  oppofite 
cloud  $. 

Such  are,  in  general,  the  wonders  that  prefent  themfelves  to 
a  traveller  in  his  journey  either  over  the  Alps  or  the  Andes. 
But  we  muil  not  fuppofe  that  this  picture  exhibits  either  a 
conftant  or  an  invariable  likenefs  of  thofe  ftupendous  heights. 
Indeed,  nothing  can  be  more  capricious  or  irregular  than  the 
forms  of  many  of  them.  The  tops  of  fome  run  in  ridges 
for  a  coniiderable  length,  without  interruption  ;  in  others, 
the  line  feems  notched  by  great  vallies  to  an  amazing  depth. 
Sometimes  a  folitary  and  a  {ingle  mountain  rifes  from  the  bo- 
fom  of  the  plain  ;  and  fometimes  extenlive  plains,  and  even 
provinces,  as  thofe  of  Savoy  and  Quito,  are  found  embofomed 
near  the  tops  of  mountains.  In  general,  however,  thofe  coun- 
tries that  are  moil  mountainous^  are  the  mod  barren  and  un- 
inhabitable. 

If  we  compare  the  heights  of  mountains  with  each  other, 
we  mall  find  that  the  greateft  and  higheft  are  found  under 
the  linelj.  It  is  thought  by  fome,  that  the  rapidity  of  the. 
earth's  motion  in  thefe  parts,  together  with  the  greatnefs  of 
the  tides  there,  may  have  thrown  up  thofe  ftupendous  mafles 
of  earth.  But,  be  the  caufe  as  it  may,  it  is  a  remarkable  facl, 
that  the  inequalities  of  the  earth's  furface  are  greateft  there* 

*  Ulloa,  vol.  i.     f  Ibid.      J  Phil.  Tranf.  vol.  v.  p.  JJ3.     §  Ulloa,  vol.  i. 
I]  Buffon,   paffim. 
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Near  tlie  Poles,  the  earth,  indeed,  is  craggy  and  uneven 
enough  ;  but  the  heights  of  the  mountains  there,  are  very 
inconfiderable.  On  the  contrary,  at  the  equator,  where  nature 
feems  to  fport  in  the  amazing  iize  of  all  her  productions,  the 
plains  are  extenfive  ;  and  the  mountains  remarkably  lofty. 
Some  of  them  are  known  to  rife  three  miles  perpendicular 
above  the  bed  of  the  ocean. 

To  enumerate  the  mod  remarkable  of  thefe,  according  to 
their  fize,  we  (hall  begin  with  the  Andes,  of  which  we  have 
an  excellent  defcription  by  Ulloa,  who  went  thither  by  com- 
mand of  the  king  of  Spain,  in  company  with  the  French  aca- 
demicians, to  meafure  a  degree  of  the  meridian.  His  journey 
up  thefe  mountains  is  too  curious  not  to  give  an  extract  from  it. 

After  many  incommodious  days  failing  up  the  river  Guay- 
aquil, he  arrived  at  Caracol,  a  town  fituated  at  the  foot  of  the 
Andes.  Nothing  could  exceed  the  inconveniencies  which  he 
experienced  in  this  voyage,  from  the  flies  and  mofchitoes  (an 
animal  refembling  our  gnat).  «'  We  were  the  whole  day,"  fays 
he,  «  in  continual  motion  to  keep  them  off-,  but  at  night  our 
torments  were  exceflive.  Our  gloves,  indeed,  were  fome  de- 
fence to  our  hands  ;  but  our  faces  were  entirely  expofed  ; 
nor  were  our  clothes  a  fufficient  defence  for  the  reft  of  our 
bodies  ;  for  their  flings  penetrating  through  the  cloth,  caui- 
ed  a  very  painful  and  fiery  itching.  One  night,  in  coming  to 
an  anchor  near  a  large  and  handfome  houfe  that  was  uninha- 
bited, we  had  no  fooner  feated  ourfelves  in  it,  than  we  were 
attacked  on  all  fides  by  fwarms  of  mofchitoes,  fo  that  it  was 
impoffible  to  have  one  moment's  quiet.  Thofe  who  had  co- 
vered themfelves  with  clothes  made  for  this  purpofe,  found 
not  the  fmalleft  defence  ;  wherefore,  hoping  to  find  fome  re- 
lief in  the  open  fields,  they  ventured  out,  though  in  danger 
of  fuffering  in  a  more  terrible  manner  from  the  ferpents.  But, 
both  places  were  equally  obnoxious.  On  quitting  this  inhof- 
pitable  retreat,  we  the  next  night  took  up  our  quarters  in  aa 
houfe  that  was  inhabited  ;  the  hod  of  which  being  informed 
of  the  terrible  manner  we  had  paft  the  night  before,  he  grave- 
ly told  us,  that  the  houfe  we  fo  greatly  complained  of,  had 
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been  forfaken  on  account  of  Its  being  the  purgatory  of  a  foul. 
But  we  had  more  reafon  to  believe,  that  it  was  quitted  on  ac- 
count of  its  being  the  purgatory  of  the  body.  After  having 
journeyed  for  upwards  of  three  days,  through  boggy  roads,  in 
which  the  mules  at  every  ftep  funk  up  to  their  bellies,  we  be- 
gan at  length  to  perceive  an  alteration  in  the  climate  ;  and 
having  been  long  accultomed  to  heat,  we  now  began  to  feel 
it  grow  fenfibly  colder. 

"  It  is  remarkable,  that  atTariguagua  we  often  fee  inftances 
of  the  effects  of  two  oppofite  temperatures  in  two  perfons 
happening  to  meet  ;  one  of  them  leaving  the  plains  below, 
and  the  other  descending  from  the  mountain.  The  former 
thinks  the  cold  fo  fevere,  that  he  wraps  himfelf  up  in  all  the 
garments  he  can  procure  ;  while  the  latter  finds  the  heat  fo 
great,  that  he  is  fcarce  able  to  bear  any  clothes  whatfoever. 
The  one  thinks  the  water  fo  cold,  that  he  avoids  being  fprin- 
kled  by  it  -,  the  other  is  fo  delighted  with  its  warmth,  that  he 
ufes  it  as  a  bath.  Nor  is  the  cafe  very  different  in  the  fame 
perfon,  who  experiences  the  fame  diverfity  of  fenfation  upon 
his  journey  up,  and  upon  his  return.  This  difference  only  pro- 
ceeds from  the  change  naturally  felt  at  leaving  a  climate  to 
which  one  has  been  accultomed,  and  coming  into  another 
of  an  oppofite  temperature. 

"  The  ruggednefs  of  the  road  from  Tariguagua,  leading  up 
the  mountain,  is  not  eaiily  defcribed.  In  fome  parts,  the  decli- 
vity is  fo  great,  that  the  mules  can  fcarce  keep  their  footing  ; 
and  in  others,  the  acclivity  is  equally  difficult.  The  trouble  of 
having  people  going  before  to  mend  the  road,  the  pains  arifing 
from  the  many  falls  and  bruifes,  and  the  being  conftantly  wet 
to  the  fkin,  might  be  fupported,  were  not  thefe  inconvenien- 
cies  augumented  by  the  fight  of  fuch  frightful  precipices,  and 
deep  abyffes,  as  muft  fill  the  mind  with  ceafelefs  terror.  There 
are  fome  places  where  the  road  is  fo  fteep,  and  yet  fo  narrow, 
that  the  mules  are  obliged  to  flide  down,  without  making  any 
life  of  their  feet  whatfoever.  On  one  fide  of  the  rider,  in  this 
foliation,  rifes  an  eminence  of  fevcral  hundred  yards ;  and  on 
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the  other,  an  abyfs  of  equal  depth  •,  fo  that  if  he  in  the  lead 
checks  his  mule,  fo  as  to  deftroy  the  equilibrium,  they  both 
muft  unavoidably  perifh. 

"  After  having  travelled  about  nine  days  in  this  manner, 
flowly  winding  along  the  fide  of  the  mountain,  we  began  to 
find  the  whole  country  covered  with  an  hoar  froft  ;  and  a 
hut,  in  which  we  lay,  had  ice  on  it.  Having  efcaped  many 
perils,  we  at  length,  after  a  journey  of  fifteen  days,  arrived  up- 
on the  plain,  on  the  extremity  of  which  (lands  the  city  of 
Quito,  the  capital  of  one  of  the  moft  charming  regions  upon 
earth.  Here,  in  the  centre  of  the  torrid  zone,  the  heat  is  not 
only  very  tolerable,  but,  in  fome  places,  the  cold  alfo  is  painful. 
Here  they  enjoy  all  the  temperature  and  advantages  of  perpe- 
tual fpring  ;  their  fields  being  always  covered  with  verdure, 
and  enamelled  with  flowers  of  the  moft  lively  colours.  How- 
ever, although  this  beautiful  region  be  higher  than  any  other 
country  in  the  world,  and,  although  it  took  up  fo  many  days 
of  painful  journey  in  the  afcent,  it  is  ilill  overlooked  by  tre- 
mendous mountains  ;  their  fides  covered  with  mow,  and  yet 
flaming  with  volcanoes  at  the  top.  Thefe  feem  piled  one  up- 
on the  other,  and  rife  to  a  moft  aftoniming  height,  with  great 
coldnefs.  However,  at  a  determined  point  above  the  furface 
of  the  fea,  the  congelation  is  found  at  the  fame  height  in  all 
the  mountains.  Thofe  parts  which  are  not  fubjecl:  to  a  conti- 
nual froft,  have  here  and  there  growing  upon  them,  a  rufh,  re- 
fembling  the  genifta,  but  much  more  foft  and  flexible.  To- 
wards the  extremity  of  the  part  where  the  rum  grows,  and  the 
cold  begins  to  increafe,  is  found  a  vegetable,  with  a  round 
bulbous  head,  which,  when  dried,  becomes  of  amazing  elafti- 
city.  Higher  up,  the  earth  is  entirely  bare  of  vegetation,  and 
fecms  covered  with  eternal  fnow.  The  moft  remarkable 
mountains  are,  that  of  Cotopaxi,  (already  defcribed  as  a  volca- 
no) Chimborazo,  and  Pichincha.  Cotopaxi  is  more  than  three 
geographical  miles  above  the  furface  of  the  fea  :  the  reft  are 
not  much  inferior.  On  the  top  of  the  latter  was  my  ftation  for 
meafuring  a  degree  of  the  meridian  ;  where  I  fuffered  particu- 
lar hardfhips,  from  the  intenfenefs  of  the  cold,  and  the  vio- 
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lence  of  the  florms.  The  fky  around  was,  in  general,  involv- 
ed in  thick  fogs,  which,  when  they  cleared  away,  and  the 
clouds,  by  their  gravity,  moved  nearer  to  the  furface  of  the 
earth,  appeared  furrounding  the  foot  of  the  mountain,  at 
a  vafl  diftance  below  like  a  fea,  encompaffing  an  ifland  in  the 
midft  of  it.  When  this  happened,  the  horrid  noifes  of  tempefts 
were  heard  from  beneath,  then  difchargingthemfelves  on  Quito, 
and  the  neighbouring  country,  I  faw  the  lightnings  iflue  from 
the  clouds,  and  heard  the  thunders  roll  far  beneath  me.  All 
this  time,  while  the  tempefl  was  raging  below,  the  mountain 
top,  where  I  was  placed,  enjoyed  a  delightful  ferenity  ;  the 
wind  was  abated ;  the  fky  clear  ;  and  the  enlivening  rays  of 
the  fun  moderated  the  feverity  of  the  cold.  However,  this  was 
of  no  very  long  duration,  for  the  wind  returned  with  all  its 
violence,  and  with  fuch  velocity  as  to  dazzle  the  fight ;  whilft 
my  fears  were  increafed  by  the  dreadful  concuffions  of  the 
precipice,  and  the  fall  of  enormous  rocks  ;  the  only  founds 
that  were  heard  in  this  frightful  fituation." 

Such  is  the  animated  pifture  of  thefe  mountains,  as  given 
us  by  this  ingenious  Spaniard  :  and  I  believe  the  reader  will 
wifli  that  I  had  made  the  quotation  (till  longer.  A  paffage  over 
the  Alps,  or  a  journey  acrofs  the  Pyrenees,  appear  petty  trips 
or  excurfions,  in  the  comparifon  •,  and  yet  thefe  are  the  moil 
lofty  mountains  we  know  of  in  Europe. 

If  we  compare  the  Alps  with  the  mountains  already  defcrib- 
cd,  we  mail  find  them  but  little  more  than  one  half  of  the 
height  of  the  former.  The  Andes,  upon  being  meafured  by  the 
barometer,  are  found  above  three  thoufand  one  hundred  and 
thirty-fix  toifes  or  fathoms  above  the  furface  of  the  fea*.  Where- 
as, the  higheil  point  of  the  Alps  is  not  above  fixteen  hundred^ 
The  one,  in  other  words,  is  above  three  miles  high ;  the  other, 
about  a  mile  and  a  half.  The  higheft  mountains  of  Afia  are, 
Mount  Taurus,  Mount  Immaus,  Mount  Caucafus,  and  the 

mountains  of  Japan. Of  thefe,   none  equals  the  Andes  in 

height ;  although  Mount  Caucafus,  which  is  the  higheil:  of 

*  Ulloa,  vol.  i.  p.  442. 
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them,  makes  very  near  approaches.  Father  Verbieft  tells  of  a 
mountain  in  China,  which  he  meafured,  and  found  a  mile  and 
a  half  high*.  In  Africa,  the  mountains  of  the  Moon,  famous 
for  giving  fource  to  the  Niger,  and  the  Nile,  are  rather  more 
noted  than  known.  Of  the  Pike  of  Teneriffe,  one  of  the  Ca- 
nary iflands  that  lie  off  this  coaft,  we  have  more  certain  in- 
formation. In  the  year  1727,  it  was  vifited  by  a  company  of 
Englifh  merchants,  -who  travelled  up  to  the  top,  where  they 
obferved  its.  height,  and  the  volcano  on  its  very  fummitf.  They 
found  it  an  heap  of  mountains,  the  higheft  of  which  rifes  over 
the  reft  like  a  fugar-loaf,  and  gives  a  name  to  the  whole  mafs.  It 
is  computed  to  be  a  mile  and  a  half  perpendicular  from  the  fea. 
Kircher  gives  us  an  eftimate  of  the  heights  of  moil  of  the  other 
great  mountains  in  the  world  ;  but  as  he  has  taken  his  calcu- 
lations, in  general,  from  the  ancients,  or  from  modern  travel- 
lers, who  had  not  the  art  of  meafuring  them,  they  are  quite 
incredible.  The  art  of  taking  the  heights  of  places  by  the  ba- 
rometer, is  a  new  and  an  ingenious  invention.  As  the  air  grows 
lighter  as  we  afcend,  the  fluid  in  the  tube  rifes  in  due  propor- 
tion :  thus  the  inftrument  being  properly  marked,  gives  the 
height  with  a  tolerable  degree  of  exa6tnefs  ;  at  lead  enough 
to  fatisfy  curiofity. 

Few  of  our  great  mountains  have  been  eftimated  in  this 
manner  ;  travellers  having,  perhaps,  been  deterred,  by  a  fup- 
pofed  impoffibility  of  breathing  at  the  top.  However,  it  has 
been  invariably  found,  that  the  air,  in  the  higheft  that  our  mo- 
dern travellers  have  afcended,  is  not  at  all  too  fine  for  refpira- 
tion.  At  thejtop  of  the  Pike  of  Teneriffe,  there  was  found 
no  other  inconvenience  from  the  air,  except  its  coldnefs  ;  at 
the  top  of  the  Andes,  there  was  no  difficulty  of  breathing  per- 
ceived. The  accounts,  therefore,  of  thofe  who  have  aflerted 
that  they  were  unable  to  breathe,  although  at  much  lefs  heights, 
.ready  to  be  fufpeded.  In  fa£t,  it  is  very  natural  for  man- 
kind to  paint  thofe  obftacles  as  infurmountable,  which  they 
themfelves  have  not  had  the  fortitude  or  perfeverance  to  fur- 
mount. 
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The  difficulty  and  danger  of  afcending  to  the  tops  of  moun- 
tains, proceeds  from  other  caufes,  not  the  thinnefs  of  the  air. 
For  inftance,  fome  of  the  fummits  of  the  Alps  have  never  yet 
been  vifited  by  man.  But  the  reafon  is,  that  they  rife  with  fuch 
a  rugged  and  precipitate  afcent,  that  they  are  utterly  inaccef- 
fible.  In  fome  places  they  appear  like  a  great  wall  of  fix  or  fe- 
ven  hundred  feet  high  ;  in  others,  there  flick  out  enormous 
rocks,  that  hang  upon  the  brow  of  the  fleep,  and  every  mo- 
ment threaten  deflrudtion  to  the  traveller  below. 

In  this  manner  almoft  all  the  tops  of  the  higheft  mountains 
nre  bare  and  pointed.  And  this  naturally  proceeds  from  their 
being  fo  continually  aflaulted  by  thunders  and  tempefts.  All 
the  earthy  fubftances  with  which  they  might  have  been  once 
covered,  have  for  ages  been  warned  away  from  their  fummits  ; 
and  nothing  is  left  remaining,  but  immenfe  rocks,  which  no 
temped  has  hitherto  been  able  to  deftroy. 

Neverthelefs,  time  is  every  day,  and  every  hour,  making  de- 
predations ;  and  huge  fragments  are  feen  tumbling  down  the 
precipice,  either  loofened  from  the  fummit  by  froft  or  rains,  or 
ilruck  down  by  lightning.  Nothing  can  exhibit  a  more  terri- 
ble picture   than   one  of  thefe  enormous  rocks,  commonly 
larger  than  a  houfe,  falling  from  its  height,  with  a  noife  loud- 
er than  thunder,  and  rolling  down  the  fide  of  the  mountain. 
Dr.  Plot  tells  us  of  one  in  particular,  which,  being  loofened 
from  its  bed,    tumbled  down  the  precipice,  and   was  partly 
{battered  into  a  thoufand  pieces.  Notwithstanding,  one  of  the 
largefl  fragments  of  the  fame,  ftill  preferving  its  motion,  travel- 
led over  the  plain  below,  crofTed  a  rivulet  in  the  midft,  and  at 
laft  flopped  on  the  other  fide  of  the  bank  !  Thefe  fragments, 
as  was  faid,  are  often  ilruck  off  by  lightning,  and  fometimes 
undermined  by  rains ;  but  the  mofl  ufual  manner  in  which 
they  are  difunited  from  the  mountain,  is  by  froft  :  the  rains, 
infinuating  between  the  interfaces  of  the  mountain,  continue 
there  until  there  comes  a  froft,  and  then,  when  converted  into 
ice,  the  water  fwells  with  an  irrefiftible  force,  and  produces  the 
fame  effect  as  gunpowder,  fplitting  the  moft  folid  rocks,  and 
thus  (battering  the  fummits  of  the  mountain. 
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But  not  rocks  alone,  but  whole  mountains  are,  by  various 
caufes,  difunited  from  each  other.  We  fee,  in  many  parts  of 
the  Alps,  amazing  clefts,  the  (ides  of  which  fo  exactly  corre- 
fpond  with  the  oppofite,  that  no  doubt  can  be  made  of  their 
having  been  once  joined  together.  At  Cajeta*,  in  Italy,  a  moun- 
tain w?s  fplit  in  this  manner  by  an  earthquake ;  and  there  is  a 
paflage  opened  through  it,  that  appears  as  if  elaborately  done 
by  the  induftry  of  man.  In  the  Andes  thefe  breaches  are  fre- 
quently feen.  That  at  Thermopyle,  in  Greece,  has  been  long 
famous.  The  mountain  of  the  Troglodytes,  in  Arabia,  has  thus 
a  paflage  through  it :  and  that  in  Savoy,  which  Nature  began, 
and  which  Victor  Amadeus  completed,  is  an  inflance  of  the 
fame  kind. 

We  have  accounts  of  fome  of  thefe  difruptions,  immediate- 
ly after  their  happening.  "  In  the  month  of  Junef,  in  the  year 
1714,  a  part  of  the  mountain  of  Diableret,  in  the  diftrict  of 
Valais,  in  France,  fuddenly  fell  down,  between  two  and  three 
o'clock  in  the  afternoon,  the  weather  being  very  calm  and  fe- 
rene.  It  was  of  a  conical  figure,  and  deilroyed  fifty-five  cot- 
tages in  the  fall.  Fifteen  perfons,  together  with  about  an  hun- 
dred beads,  were  alfo  crufhed  beneath  its  ruins,  which  covered 
an  extent  of  a  good  league  fquare.  The  duft  it  occafioned  in- 
ftantly  covered  all  the  neighbourhood  in  darknefs.  The  heaps 
of  rubbifh  were  more  than  three  hundred  feet  high.  They 
flopped  the  current  of  a  river  that  ran  along  the  plain,  which 
now  is  formed  into  feveral  new  and  deep  lakes.  There  appear- 
ed, through  the  whole  of  this  rubbifh,  none  of  thofe  fub- 
flances  that  feemed  to  indicate  that  this  difruption  had  been 
made  by  means  of  fubterraneous  fires.  Mod  probably,  the  bafe 
of  this  rocky  mountain  was  rotted  and  decayed  ;  and  thus  fell 
without  any  extraneous  violence."  In  the  fame  manner,  in  the 
year  1618,  the  town  of  Pleurs,  in  France,  was  buried  beneath 
a  rocky  mountain,  at  the  foot  of  which  it  was  fituatcd. 

Thefe  accidents,  and  many  more  that  might  be  enumerated 

*  Bufibn,  vol.  ii.  p.  36  j. 
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of  the  fame  kind,  have  been  produced  by  various  caufes :  by 
earthquakes,  as  in  the  mountain  at  Cajeta  ;  or  by  being  de- 
cayed at  the  bottom,  as  at  Diableret.  But  the  mod  general  way 
is,  by  the  foundation  of  one  part  of  the  mountain  being  hol- 
lowed by  waters,  and,  thus  wanting  fupport,  breaking  from  the 
other.  Thus  it  generally  has  been  found  in  the  great  chafms  in 
the  Alps  ;  and  thus  it  almoft  always  is  known  in  thofe  difrup- 
tions  of  hills, which  are  known  by  the  name  of  land- flips. Thefe 
are  nothing  more  than  the  fliding  down  of  an  higher  piece  of 
ground,  difrooted  from  its  fituition  by  fubterraneous  inunda- 
tions, and  fettling  itfelf  upon  the  plain  below. 

There  is  not  an  appearance  in  all  nature  that  fo  much  af- 
tonifhed  our  anceftors,  as  thefe  land-flips.  In  fa&,  to  behold 
a  large  upland,  with  its  houfes,  its  corn,  and  cattle,  at  once 
loofened  from  its  place,  and  floating,  as  it  were,  upon  the  fub- 
jacent  water ;  to  behold  it  quitting  its  ancient  fituation,  and 
travelling  forward  like  a  (hip,  in  queft  of  new  adventures  ;  this 
is  certainly  one  of  the  moil  extraordinary  appearances  that 
ean  be  imagined  ;  and  to  a  people,  ignorant  of  the  powers 
of  nature,  might  well  be  confidered  as  a  prodigy.  Accord- 
ingly, we  find  all  our  old  hiftorians  mentioning  it  as  an  omen 
of  approaching  calamities.  In  this  more  enlightened  age,  how- 
ever, its  caufe  is  very  well  known  ;  and,  inilead  of  exciting 
ominous  apprehenfions  in  the  populace,  it  only  gives  rife  to 
fome  very  ridiculous  jaw-fuits  among  them,  about  whofe  the 
property  mall  be  ;  whether  the  land  which  has  thus  flipt, 
fhall  belong  to  the  original  pofleflbr,  or  to  him  upon  whofe 
grounds  it  has  encroached  and  fettled.  What  has  been  the 
determination  of  the  judges,  is  not  fo  well  known  ;  but  the 
circumftances  of  the  flips  themfelves  have  been  minutely 
enough,  and  exactly  defcribed. 

In  the  lands  of  Slatberg*,  in  the  kingdom  of  Iceland,  there 
flood  a  declivity,  gradually  afcending  for  near  half  a  mile.  In 
the  year  1713,  and  on  the  icth  of  March,  the  inhabitants 
perceived  a  crack  on  its  fide,  fomewhat  like  a  furrow  made 

*  Phil.  Tranf.  vol.  Jv.  p.  250, 
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with  a  plough,  which  they  imputed  to  the  effeds  of  light- 
ning, as  there  had  been  thunder  the  night  before.  However, 
on  the  evening  of  the  fame  day,  they  were  furprized  to  hear 
an  hideous  confufed  noife  ifliiing  all  round  from  the  fide  of 
the  hill ;  and  their  curiofity  being  raifed,  they  reforted  to  the 
place.  There,  to  their  amazement,  they  found  the  earth,  for 
near  five  acres,  all  in  gentle  motion,  and  fliding  down  the 
hill  upon  the  fubjacent  plain.  This  motion  continued  the 
remaining  part  of  the  day,  and  the  whole  night  5  nor  did  the 
noife  ceafe  during  the  whole  time  ;  proceeding,  probably, 
from  the  attrition  of  the  ground  beneath.  The  day  following, 
however,  this  ftrange  journey  down  the  hill  ceafed  entirely  ; 
and  above  an  acre  of  the  meadow  below,  was  found  covered 
with  what  before  compofed  a  part  of  the  declivity. 

However,  thefe  flips,  when  a  whole  mountain's  fide  feems 
to  defcend,  happen  but  very  rarely.  There  are  fome  of  ano- 
ther kind,  however,  much  more  common  ;  and,  as  they  are 
always  fudden,  much  more  dangerous.  Thefe  are  fnow-flips, 
well  known,  and  greatly  dreaded  by  travellers.  It  often  hap- 
pens, that  when  fnow  has  been  long  accumulated  on  the  tops 
and  on  the  fides  of  mountains,  it  is  borne  down  the  preci- 
pice, either  by  means  of  tempefts,  or  its  own  melting.  At 
firft,  when  loofened,  the  volume  in  motion  is  but  frnall ;  but  it 
gathers  as  it  continues  to  roll ;  and,  by  the  time  it  has  reach- 
ed the  habitable  parts  of  the  mountain,  it  is  generally  grown 
of  enormous  bulk.  Wherever  it  rolls,  it  levels  all  things  in 
its  way  ;  or  buries  them  in  unavoidable  deftruclion.  Inftead 
of  rolling,  it  fometimes  is  found  to  flide  along  from  the  top ; 
yet,  even  thus, -it  is  generally  as  fatal  as  before.  Neverthelefs, 
\ve  have  had  an  inilance,  a  few  years  ago,  of  a  fmall  family  in 
Germany,  that  lived  for  above  a  fortnight  beneath  one  of  thefe 
fnow-flips.  Although  they  were  buried,  during  that  whole 
time,  in  utter  darknefs,  and  under  a  bed  of  fome  hundred 
feet  deep,  yet  they  were  luckily  taken  out  alive  ;  the  weight 
of  the  fnow  being  fupportcd  by  a  beam  that  kepc  up  the  roof; 
and  nourifhment  being  fupplied  them  by  the  milk  of  an  afs, 
if  I  remember  right,  that  was  buried  under  the  fame  ruin. 


io4  A  N    H  I  S  T  O  R  Y    O  F 

But,  it  is  not  the  p^rts,  alone,  that  are  thus  found  to  fubfidc  r 
whole  mountains  have  been  known  totally  to  difappear.  Pliny* 
tells  us  that  in  his  own  time,  the  lofty  mountain  of  Cybotus, 
together  with  the  city  of  Eurites,  were  fwallowed  by  an  earth- 
quake. The  fame  fate,  he  fays,  attended  Phlegium,  one  of  the 
higheft  mountains  in  ./Ethiopia  ;  which,  after  one  night's  con^ 
cuflion,  was  never  feen  more.  In  more  modern  times,  a  very 
noted  mountain  in  the  Molucca  iilands,  known  by  the  name 
of  the  Peak,  and  remarkable  for  being  feen  at  a  very  great 
diftance  from  fea,  was  fwallowed  by  an  earthquake  ;  and  no- 
thing but  a  lake  was  left  in  the  place  where  it  Hood.  Thus, 
while  ftorms  and  tempefts  are  levelled  againft  mountains  above, 
earthquakes  and  waters  are  undermining  them  below.  AH  our 
hiftories  talk  of  their  deftru&ion  ;  and  very  few  new  ones  (if 
we  except  Mount  Cenere,  and  one  or  two  fuch  heaps  of  cin- 
ders) are  produced.  If  mountains,  therefore,  were  of  fuch 
great  utility  as  fome  philofophers  make  them  to  mankind,  it 
would  be  a  very  melancholy  confideration,  that  fuch  benefits 
are  diminifhing  every  day.  But  the  truth  is,  the  vallies  are 
fertilized  by  that  earth  which  is  waflied  from  their  fides  ;  and 
the  plains  become  richer,  in  proportion  as  the  mountains 
decay. 


CHAP.      XIII. 

Of  Water. 

IN  contemplating  nature,  we  fhall  often  find  the  fame  fub- 
ftances  poflefled  of  contrary  qualities,  and  producing  op- 
pofite  effe&s.  Air,  which  liquifies  one  fubftanee,  dries  up  ano- 
ther. That  fire  which  is  feen  to  burn  up  the  defart,  is  often 
found,  in  other  places,  to  aflift  the  luxuriance  of  vegetation  5 
and  water,  which,  next  to  fire,  is  the  mofl  fluid  fubftanee  upon 
earth,  neverthelefs  gives  all  other  bodies  their  firmnefs  and  du- 
rability ;  fo  that  every  element  feems  to  be  a  powerful  fervant, 

*  Pirn.  I.  2.  cap.  93. 
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capable  cither  of  good  or  ill,  and  only  awaiting  external  direc- 
tion, to  become  the  friend  or  enemy  of  mankind.  Thefc  oppo- 
ualities,  in  this  fubflance  in  particular,  have  not  failed  to 
excite  the  admiration  and  enquiry  of  the  curious* 

That  water  is  the  moil  fluid  penetrating  body,  next  to  fire, 
and  the  moth  difficult  to  confine,  is  inconteftibly  proved  by  a 
variety  of  experiments.   A  veiTel  through  which  water  cannot 
pafs,  may  be  fa  id  to  retain  any  thing,  It  may  be  objected,  in- 
deed, that  fyrups,  oils,  and  honey,  leak   through  fome  veficls 
that  water  cannot  pafs  through  5  but  this  is  far  from  being  the 
reiult  of  the  greater  tenuity  and  finenefs  of  their  parts ;  it  is 
owing  to  the  rofin  wherewith  the  wood  of  fuch  veilels  abounds, 
which  oils  and  fyrups  have  a  power  of  diflblving  ;  fo  that  theic 
fluids,  inftead  of  finding  their  way,  may  more  properly  be  faicl 
to  eat  their  way  through  the  veiTels  that  contain  them.  How- 
ever, water  will  at  laft  find  its  way  even  through  thefe  5  for  it  is 
known  to  efcape  through  veflels  of  every  fubilance,  glafs  only 
cxcepted.  Other  bodies  may  be  found  to  make  their  way  out 
more  readily  indeed  ;  as  air,  when  it  finds  a  vent,  will  efcape 
at  once  ;  and    quickfilver,  becaufe  of  its  weight,  quickly  pe- 
netrates  through    whatever  clunky    veflel  confines    it ;    but 
water,  though  it  operates  more  flowly,  yet  always  finds  a  more 
certain  iilue.  As,  for  inftance,  it  is  well  known  that  air  will 
not  pafs  through  leathery  which  water  will  very  readily  pene- 
trate.  Air   alfo  may  be  retained  in  a  bladder ;  but  water  will 
quickly  ooze  through.  And  thofe  who  drive  this  to  the  greateft 
degree  of  preciiion,  pretend  to  fay,  that  it  will  pafs  through 
pores  ten  times  fmaller  than  air  can  do.  Be  this  as  it  may,  we 
are  very  certain  that  its  parts  are  fo  fmall  that  they  have  been 
actually  driven  through  the  pores  of  gold.  This  has  been  prov- 
ed by  the  famous  Florentine  experiment,  in  which  a  quantity 
of  water  was  {hut  up  in  a  hollow  ball  of  gold,  and  then  preffed 
with  an  huge  force  by  fcrews,  during  which  the  fluid  was  feen 
to  ooze  out  through  the  pores  of  the  metal,  and  to  Hand,  like 
a  dew,  upon  its  furface. 

As  water  is  thus  penetrating,  and  its  parts  thus  minute,  it 
.  eafily  be  fuppofed  that  they  enter  into  the  compoiition  of 
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ail bodies,  both  vegetable,  animal,  and  foffil.  This  every  che- 
mift's  experience  convinces  him  of  j  and  the  mixture  is  the 
more  obvious,  as  it  can  always  be  fcparated,  by  a  gentle  heat, 
from  thofe  fubflances  with  which  it  had  been  united.  Fire,  as 
was  faid,  will  penetrate  where  water  cannot  pafs  *,  but  then  it 
is  not  fo  eafily  to  be  feparated.  But  there  is  fcarce  any  fub- 
ilance  from  which  its  water  cannot  be  divorced.  The  parings 
or  filings  of  lead,  tin,  and  antimony,  by  diftillation,  yield  wa- 
ter plentifully  :  the  hardcfl  (tones,  fea  fait,  nitre,  vitriol,  and 
fulphur,  are  found  to  confiil  chiefly  of  water  ;  into  which 
they  refolve  by  force  of  fire.  "  All  birds,  beafts,  and  fifties," 
fays  Newton,  «  infects,  trees,  and  vegetables,  with  their  parts, 
grow  from  water  •,  and  by  putrefaction,  return  to  water  again." 
In  fhort,  almoft  every  fubilance  that  we  fee,  owes  its  texture 
and  firmnefs  to  the  parts  of  water  that  mix  with  its  earth  ; 
and,  deprived  of  this  fluid,  it  falls  away,  into  a  mafs  of  ihape- 
lefs  duft  and  afhes. 

From  hence  we  fee,,  as  was  above  hinted,  that  this  moft 
fluid  body,  when  mixed  with  others,  gives  them  confidence 
and  form.  Water,  by  being  mixed  with  earth  or  afties,  and 
formed  into  a  veflel,  when  baked  before  the  fire,  becomes  a 
copel,  remarkable  for  this,  that  it  will  bear  the  utmoil  force 
of  the  hotteil  furnace  that  art  can  contrive.  So  the  Chinefe 
earth,  of  which  porcelane  is  made,  is  nothing  more  than  an 
artificial  compofition  of  earth  and  water,  united  by  heat  ; 
and  which  a  greater  degree  of  heat  could  eafily  feparate.  Thus 
we  fee  a  body,  extremely  fluid  of  itfelf,  in  fome  meafure  af- 
fuming  a  new  nature,  by  being  united  with  others  ;  we  fee  a 
body,  whofe  fluid  and  diflblving  qualities  are  fo  obvious,  giv- 
ing confidence  and  hardnefs  to  all  the  fubflances  of  the  earth. 

From  confiderations  of  this  kind,  Thalcs,  and  many  of  the 
ancient  philosophers,  held  that  all  things  were  made  of  water. 
In  order  to  confirm  this  opinion,  Helmont  made  an  experi- 
ment, by  divefting  a  quantity  of  earth  of  all  its  oils  and  falts, 
and  then  putting  this  earth,  fo  prepared,  into  an  earthen  pot, 
which  nothing  but  rain  water  could  enter,  and  planting  a  wil- 
low therein  ;  this  vegetable,  fo  planted,  grew  up  to  a  confi- 
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derablc  height  and  bulk,  merely  from  the  accidental  afperfion 
of  rain-water.  ;  while  the  earth  in  which  it  was  planted,  re- 
ceived no  fenfible  diminution.  From  this  experiment,  he  con- 
cluded, that  water  was  the  only  nourifliment  of  the  vegetable 
tribe  ;  and  that  vegetables,  being  the  nourifhment  of  animals, 
all  orginifed  fubflances,  therefore,  owed  their  fupport  and  being 
only  to  water.  But  this  has  been  faid  by  Woodward  to  be  all 
a  miftake  :  for  he  (hows,  that  water  being  impregnated  with 
earthy  particles,  is  only  the  conveyer  of  fuch  fubflances  into 
the  pores  of  vegetables,  rather  than  an  increafer  of  them,  by 
its  own  bulk  :  he  mows,  that  water  is  ever  found  to  afford  fo 
much  lefs  .•ourifhment,  in  proportion  as  it  is  purified  by  dif- 
tillation.  A  plant  in  diftilled  water  will  not  grow  fo  faft  as  in 
water  not  diililled  :  and  if  the  fame  be  diftilled  three  or  four 
times  over,  the  plant  will  fcarce  grow  at  all,  or  receive  any 
Rourimment  from  it.  So  that  water,  as  fuch,  does  not  feem 
the  proper  and  only  nourifhment  of  vegetables,  but  only  the 
vehicle  thereof,  which  contains  the  nutritious  particles,  and 
carries  them  through  all  parts  of  the  plant.  Water,  in  its 
pure  ftate,  may  fuffice  to  extend  or  fwell  the  parts  of  a  plant, 
but  affords  vegetable  matter  in  a  moderate  proportion. 

However  this  be,  it  is  agreed  on  all  fides,  that  water,  fuch 
as  we  find  it,  is  far  from  being  a  pure  fimple  fubftance.  The 
moft  genuine,  we  know,  is  mixed  with  exhalations  and  diflb- 
lutions  of  various  kinds  5  and  no  expedient  that  has  been  hi- 
therto difcovered,  is  capable  of  purifying  it  entirely.  If  we 
filter  and  diftil  it  a  thoufand  times,  according  to  Boerhaave, 
it  will  ftill  depofe  a  fcdiment :  and  by  repeating  the  procefs, 
we  may  evaporate  it  entirely  away,  but  can  never  totally  re- 
move its  impurities.  Some,  however,  afTert,  that  water,  pro- 
perly diftilled,  will  have  no  fediment*  ;  and  that  the  little 
white  fpeck  which  is  found  at  the  bottom  of  the  ftill,  is  a  fub- 
ftance  that  enters  from  without.  Kircher  ufed  to  fhow,  in  his 
mufeum,  a  phial  of  water,  that  had  been  kept  for  fifty  years 
hermetically  fealedf  j  during  which  time  it  depofed  no  fedi- 

*  Hill's  hiftory  of  Foffils.  •    f  Hermetically  fealing  a  glafs-veffel 

means  no  more  than  heating  the  mouth  of  the  phial  red  hot  :  and  thus  when 
the  glafs  is  become  pliant,  fqueezing  the  mouth  together  with  a  pair  of  pin- 
cers, and  then  twiftingit  Hx  orfeven  tlraei  round,  which  effectually  clofci  it  up 
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ment,  but  continued  as  tranfparent  as  when  it  was  firft  pur. 
in.  How  far,  therefore,  it  may  be  brought  to  a  ftate  of  purity 
by  diftillation,  is  unknown  ;  but  we  very  well  know,  that  all 
fuch  water  as  we  every  where  fee,  is  a  bed  in  which  plants, 
minerals,  and  animals,  are  all  found  confufedly  floating  toge- 
ther. 

Rain-water,  which  is  a  fluid  of  nature's  own  diflilling,  and 
which  has  been  raifed  fo  high  by  evaporation,  is,  neverthelcfs, 
u  very  mixed  and  impure  fubftance.  Exhalations  of  all  kinds, 
whether  falts,  fulphurs,  or  metals,  make  a  part  of  its  fub- 
ilance,  and  tend  to  increafe  its  weight.  If  we  gather  the  water 
that  falls,  after  a  thunder-clap,  in  a  fultry  fummer's  day,  and 
let  it  fettle,  we  {hall  find  a.  real  fak  flicking  at  the  bottom.  In 
winter,  however,  its  impure  mixtures  are  fewer  ;  but  flill 
maybe  feparated  by  diftillation.  But  as  to  that  which  is  gene- 
rally caught  pouring  from  the  tops  of  houfes,  it  is  particu- 
larly foul,  being  impregnated  wirh  the  fmoke  of  the  chimnies, 
the  vapour  of  the  ilates  or  tiles,  and  with  other  impurities 
that  birds  and  animals  may  have  depofited  there.  Befides, 
though  it  mould  be  fuppofed  free  from  all  thefe,  it  is  mixed 
with  a  quantity  of  air,  which,  after  being  kept  for  fome  time, 
will  be  feen  to  feparate. 

Spring-water  is  next  in  point  of  purity.  This,  according  to 
Doctor  Halley,  is  collected  from  the  air  itfelf ;  which  being 
fated  with  water,  and  coming  to  be  condenfed  by  evening's 
cold,  is  driven  againft  the  tops  of  the  mountains,  where  being 
condenfed,  and  collected,  it  trickles  down  by  the  fides,  into 
the  cavities  of  the  earth  •,  and  running  for  a  while  under 
ground,  bubbles  up  in  fountains  upon  the  plain.  This  having 
made  but  a  fliort  circulation,  has  generally  had  no  long  time 
to  diffolve  or  imbibe  any  foreign  fubftances  by  the  way. 

River-water  is  generally  more  foul  than  the  former.  Where- 
ever  the  ftream  flows,  it  receives  a  tin£lure  from  its  channel. 
Plants,  minerals,  and  animals,  all  contribute  their  fhare  to  add 
to  its  impurities  :  fo  that  fuch  as  live  at  the  mouths  of  great 
livers,  are  generally  fubjecl:  to  all  thofe  diforders  which  conta- 
minated and  unwholefome  waters  are  known  to  produce.  Of 
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ic  river-water  in  the  world,  that  of  the  Indus,  and  the 
Thames,  are  laid  to  be  molt  light  and  wholefome. 

The  impureft  frefli  water  that  we  know,  is  that  of  ftagnat* 
ing  pools  and  lakes,  which,' in  fummer,  may  be  more  properly 
coniidered  as  a  jelly  of  floating  infects,  than  a  collection  of 
water.  In  this,  millions  of  little  reptiles,  undifturbed  by  any 
current,  which  might  crufh  their  frames  to  pieces,  breed  and 
engender.  The  whole  teems  with  fhapelefs  life  ;  and  only 
grows  more  fruitful  by  increafing  putrefaction. 

Of  the  purity  of  all  thefe  waters,  the  lightnefs,  and  not  the 
pranfparency,  ought  to  be  the  teft.  Water  may  be  extremely 
clear  and  beautiful  to  the  eye,  and  yet  very  much  impregnated 
with  mineral  principles.  In  fact,  fea-water  is  the  mod  tranf- 
parent  of  any,  and  yet  is  well  known  to  contain  a  large  mix- 
ture of  falc  and  bitumen.  On  the  contrary,  thofe  waters  which 
are  lighted,  have  the  feweft  diflblutions  floating  in  them  ;  and 
may,  therefore,  be  the  mod  ufeful  for  all  the  purpofes  of  life- 
But,  after  all,  though  much  has  been  faid  upon  this  fubjecl, 
and  although  waters  have  been  weighed  with  great  afiiduity, 
to  determine  their  degree  of  falubrity,  yet  neither  this,  nor 
their  curdling  with  foap,  nor  any  other  philofophical  ftandard 
whatfocver,  will  anfwer  the  purpofes  of  the  true  information. 
Experience  alone  ought  to  determine  the  ufeful,  or  noxious 
qualities  of  every  fpring  •,  and  experience  afTures  us,  that  dif- 
ferent kinds  of  water  are  adapted  to  different  conftitutions. 
An  inconteftible  proof  of  this,  is,  the  many  medicinal  fprings 
throughout  the  world,  whofe  peculiar  benefits  are  known  to 
the  natives  of  their  relpecVives  countries.  Thefe  are  of  vari- 
ous kinds,  according  to  the  different  minerals  with  which 
they  arc  impregnated  ;  hot,  falinc,  fulphureous,  bituminous, 
and  oily.  But  the  account  of  diefe  will  come  moll  properly 
under  that  of  the  feveral  minerals  by  which  they  arc  pro- 
duced. 

After  all,  therefore,  we  miift  be  contented  with  but  an  im- 
pure mixture  for  our  daily  beverage.  And  yet,  perhaps,  thii> 
very  mixture  may  often  be  more  ferviceablc  to  our  health  : 
that  of  a  purer  kind.  We  know  that  it  is  fo  with  regard  to 
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vegetables  :  and  why  not,  alfo,  in  general,  to  man  ?  Be  this 
as  it  will,  if  we  are  defirous  of  having  water  in  its  greateft 
purity,  we  are  ordered,  by  the  curious  in  this  particular,  to 
diftil  it  from  fnow,  gathered  upon  the  tops  of  the  higheft 
mountains,  and  to  take  none  but  the  outer  and  fuperficial  part 
thereof.  This  we  mud  be  fatisfied  to  call  pure  water  ;  but 
even  this  is  far  fhort  of  the  pure  unmixed  philofophical  ele- 
ment j  which,  in  reality,  is  no  where  to  be  found. 

As  water  is  thus  mixed  with  foreign  matter,  and  often  the 
rcpofitory  of  minute  animals,  or  vegetable  feeds,  we  need  not 
be  furprifed  that,  when  carried  to  fea,  it  is  always  found  to 
putrify.  But  we  mufl  not  fuppofe  that  it  is  the  element  itfelf, 
which  thus  grows  putrid,  and  offenfive,  but  the  fubftances 
with  which  it  is  impregnated.  It  is  true,  the  utmoft  precau- 
tions arc  taken  to  deflroy  all  vegetable  and  animal  fubftances 
that  may  have  previoufly  been  lodged  in  it,  by  boiling  :  but, 
notwithftanding  this,  there  are  fome  that  will  ftill  furvive  the 
operation  ;  and  others,  that  find  their  way  during  the  time 
of  its  ftowage.  Seamen,  therefore,  allure  us,  that  their  water 
is  generally  found  to  putrify  twice,  at  leaft,  and  fometimea 
three  times,  in  a  long  voyage.  In  about  a  month  after  it  has 
been  at  fea,  when  the  bung  is  taken  out  of  the  cafk,  it  fends 
up  a  noifome  and  dangerous  vapour,  which  would  take  fire 
upon  the  application  of  a  v  candle*.  The  whole  body  of  the 
water  then  is  found  replete  with  little  worm-like  infects,  that 
float,  with  great  briiknefs,  through  all  its  parts.  Thefe  gene- 
rally live  for  about  a  couple  of  days  ;  and  then  dying,  by  de- 
pofiting  their  fpoils,  for  a  while  increafe  the  putrefaction. 
After  a  time,  the  heavier  parts  of  thefe  finking  to  the  bottom, 
the  lighter  float,  in  a  fcum,  at  the  top  ;  and  this  is  what  the 
mariners  call,  the  water's  purging  itfelf.  There  is  ftill,  how- 
ever, another  race  of  infects,  which  are  bred,  very  probably, 
from  the  fpoils  of  the  former  ;  and  produce,  after  fome  time, 
Cmilar  appearances  :  thefe  dying,  the  water  is  then  thought 
to  change  no  more.  However,  it  very  often  happens,  efpeci- 
ally  in  hot  climates,  that  nothing  can  drive  thefe  naufeous  in- 

*  Phil.  Tranf.  vol.  v.  part  ii.  p.  71. 
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feels  from  tlie  (hip's  flore  of  water.  They  often  increafe  to 
a  very  difagreeable  and  frightful  fize,  fo  as  to  deter  the  mari- 
ner, though  parching  with  third,  from  tatting  that  cup  which 
they  have  contaminated. 

This  water,  as  thus  defcribed,  therefore,  is  a  very  different 
fluid  from  that  fimple  elementary  fub fiance  upon  which  philo- 
fophical  theories  have  been  founded  ;  and  concerning  the  na- 
ture of  which  there  have  been  fo  many  difputes.  Elementary 
water  is  no  way  compounded  ;  but  is  without  tafle,  fmell, 
or  colour ;  and  incapable  of  being  difcerncd  by  any  of  the 
fenfes,  except  the  touch.  This  is  the  famous  diflblvent  of  chy- 
mifts,  into  which,  as  they  have  boafted,  they  can  reduce  all 
bodies  ;  and  which  makes  up  all  other  fubftances,  only  by  put- 
ting on  a  different  difguife.  In  fome  forms,  it  is  fluid,  tranf- 
parent,  and  evafive  of  the  touch ;  in  others,  hard,  firm,  and 
elaftic.  In  fome,  it  is  ftiffened  by  cold  j  in  others,  diffol- 
ved  by  fire.  According  to  them,  it  only  afTumes  external  fhapes 
from  accidental  caufes ;  but  the  mountain  is  as  much  a  body 
of  water  as  the  cake  of  ice  that  melts  on  its  brow ;  and  even 
the  philofopher  himfelf,  is  compofed  of  the  fame  materials 
with  the  cloud  or  meteor  which  he  contemplates. 

Speculation  feldom  refls  when  it  begins.  Others,  difallow- 
ing  the  univerfality  of  this  fubflance,  will  not  allow,  that,  in 
a  flate  of  nature,  there  is  any  fuch  thing  as  water  at  all.  What 
afiumes  the  appearance,  fay  they,  is  nothing  more  than  melted 
ice.  Ice  is  the  real  clement  of  Nature's  making ;  and  when 
found  in  a  ftate  of  fluidity,  it  is  then  in  a  flate  of  violence. 
All  fubftances  are  naturally  hard ;  but  fome  more  readily  melt 
with  heat  than  others.  It  requires  a  great  heat  to  melt  iron ;  a 
fmaller  heat  will  melt  copper  :  filver,  gold,  tin,  and  lead,  melt 
with  fmaller  flill  :  ice,  which  is  a  body  like  the  reft,  melts  with 
a  very  moderate  warmth  ;  and  quickfilver  melts  with  the  fmal- 
lefl  warmth  of  all.  Water,  therefore,  is  but  ice  kept  in  conti- 
nual fufion  ;  and  flill  returning  to  its  former  ftate,  when  the 
heat  is  taken  away.  Between  thefe  oppofite  opinions,  the  con- 
trovcrfy  has  been  carried  on  with  great  ardour ;  and  much  has 
been  written  on  both  fides ;  and  yet,  when  we  come  to  exa- 
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mine  the  debate,  it  will  probably  terminate  in  this  queftionj 
whether  cold  or  heat  firft  began  their  operations  upon  water  ? 
This  is  a  fadl:  of  very  little  importance,  if  known  ;  and  what  is 
more,  it  is  a  facl:  we  can  never  know. 

Indeed,  if  we  examine  into  the  operations  of  cold  and  heat 
upon  water,  we  fhall  find  that  they  produce  fomewhat  fimilar 
effects.  Water  dilates,  in  its  bulk,  by  heat,  to  a  very  confidera- 
ble  degree ;  and,  what  i3  more  extraordinary,  it  is  likewife  di- 
lated by  cold,  in  the  fame  manner. 

If  water  be  placed  over  a  fire,  it  grows  gradually  larger  in 
bulk,  as  it  becomes  hot,  until  it  begins  to  boil ;  after  which  no 
art  can  either  increafe  its  bulk  or  its  heat.  By  increafing  the 
fire,  indeed,  it  may  be  more  quickly  evaporated  away  ;  but  its 
heat  and  its  bulk  ftill  continue  the  fame.  By  the  expanding  of 
this  fluid  by  heat,  philoibphers  have  found  a  way  to  determine 
the  warmth  or  coldnefs  of  other  bodies  ;  for,  if  put  into  a  glafs 
tube,  by  its  fwelling  and  rifing  therein,  it  mows  the  quantity  of 
heat  in  the  body  to  which  it  is  applied  ;  by  its  contracting, 
and  finking,  it  {hows  the  abfence  of  the  fame.  Inftead  of  ufmg 
water  in  this  inftrument,  which  is  called  a  thermometer,  they 
now  make  ufe  of  fpirit  of  wine,  which  is  not  apt  to  freeze, 
and  which  is  endued  even  with  a  greater  expanfion,  by  heat, 
than  water.  The  inftrument  COhfifts  of  nothing  more  than  a 
hollow  ball  of  glafs,  with  a  long  tube  growing  out  of  it.  This 
being  partly  filled  with  fpirits  of  wine,  tinctured  red,  fo  as  to 
be  feen  when  it  rifes,  the  ball  is  plunged  into  boiling  water, 
which,  making  the  fpirit  within  expand  and  rife  in  the  tube, 
the  water  marks  the  greatefl  height  to  which  it  afcends  ;  at 
this  point  the  tube  is  broken  off,  and  then  hermetically  fealed, 
by  melting  the  glafs  with  a  blow-pipe  :  a  fcale  being  placed  by 
the  fide,  completes  the  thermometer.  Now,  as  the  fluid  expands 
or  condenfes  with  heat  or  cold,  it  will  rife  and  fall  in  the  tube 
in  proportion  :  and  the  degree  or  quantity  of  afcent  or  defcent 
will  be  feen  in  the  fcale. 

No  fire,  as  was  faid,  can  make  water  hotter,  after  it  begins 
to  boil.  We  can,  therefore,  at  any  time,  be  furc  of  an  equable 
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certain  heat ;  which  is  that  of  boiling  water,  which  is  invari- 
ably the  fame.  The  certainty  of  fuch  an  heat  is  not  lefs  ufi 
than  the  inftrument  that  meafurcs  it.  It  affords  a  ftandard,  fix- 
ed degree  of  heat,  over  the  whole  world  ;  boi-ling  water  being 
as  hot  in  Greenland  as  upon  the  coaflsof  Guinea.  On;  f'rc  is 
more  intenfe  than  another ;  of  heat  there  are  various  decrees ; 
but  boiling  water  is  an  heat  every  where  the  fame,  and  ealily 
procurable. 

As  heat  thus  expands  water,  fo  cold,  when  it  is  violent 
enough  to  freeze  the  fame,  produces  exactly  the  fame  effccl:, 
and  expands  it  likewife.  Thus  water  is  a£led  upon  in  tlie 
fame  manner  by  two  oppofite  qualities  ;  being  dilated  by  both. 
As  a  proof  that  it  is  dilated  by  cold,  we  have  only  to  obiervs 
the  ice  which  floats  on  the  furface  of  a  pond,  which  it  would 
not  do  were  it  not  dilated,  and  grown  more  bulky,  by  freezing, 
than  the  water,  which  remains  unfroze.  Mr.  Boyle,  however, 
put  the  matter  pafl  a  doubt,  by  a  variety  of  experiments  *„ 
Having  poured  a  proper  quantity  of  water  into  a  flrong  earthen 
yeflel,  he  expofed  it,  uncovered,  to  the  open  air,  in  frofly 
nights ;  and  cbferved,  that  continually  the  ice  reached  higher 
than  the  water,  before  it  was  frozen.  He  filled  alfo  a  tube  with 
water,  and  flopped  both  ends  with  wax  :  the  water,  when 
froze,  was  found  to  pufh  out  the  floppies  from  both  ends ;  and 
a  rod  of  ice  appeared  at  £a<-h  end  of  the  tube,  which  {hewed, 
how  much  it  was  fwollen  by  the  cold  within. 

From  hence,  therefore,  we  may  be  very  certain  of  the  cold's, 
dilating  of  the  water  ;  and  experience  alfo  mows  that  the  force 
of  this  expanfion  has  been  found  as  great  as  any  which  heat 
has  been  found  to  produce.  The  touch-hole  of  a  flrong  gun- 
barrel  being  flopped,  and  a  plug  of  iron  forcibly  driven  into  the 
muzzle,  after  the  barrel  had  been  filled  with  water,  it  was- 
placed  in  a  mixture  ef  ice  and  fait ;  the  plug,  though  foldered 
to  the  barrel,  at  firft  gave  way,  but  being  fixed  in  more  firm- 
'ly,  within  a  quarter  of  an  hour  the  gun-barrel  burft,  with  a  loud 
noife,  and  blew  up  the  cover  of  the  box  wherein  it  lay.  Such 

*  Boyle,  vol.  i,  p.  610. 
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is  its  force  in  an  ordinary  experiment.  But  it  has  been  known 
to  burft  cannons,  filled  with  water,  and  then  left  to  freeze  ; 
for  the  cold  congealing  the  water,  and  the  ice  fwelling,  it  be- 
came irrefiftible.  The  burfting  of  rocks,  by  froft,  which  is  fre- 
quent enough  in  the  northern  climates,  and  is  fometimes  feen 
in  our  own,  is  an  equal  proof  of  the  expanfion  of  congealed 
water.  For,  having,  by  fome  means,  infmuated  itfelf  into  the 
body  of  the  rock,  it  has  remained  there  till  the  cold  was  fuffi- 
cient  to  affecl:  it  by  congelation.  But,  when  orice  frozen,  no 
obftacle  is  able  to  confine  it  from  dilating ;  and,  if  it  cannot 
otherwife  find  room,  the  rock  mud  burft  afunder. 

This  alteration  in  the  bulk  of  water,*might  have  ferved  as  a 
proof,  that  it  was  capable  of  being  compreffed  into  a  nar- 
rower fpace  than  it  occupied  before  -,  but,  till  of  late,  water 
was  held  to  be  incompreffible.  The  general  opinion  was_,  that 
no  art  whatfoever  could  fqueeze  it  into  a  narrower  compafs  ; 
that  no  power  on  earth,  for  inftance,  could  crum  a  pint  of  wa- 
ter into  a  veflel  that  held  an  hair's  breadth  lefs  than  a  pint. 
And  this,  faid  they,  appears  from  the  famous  Florentine  expe- 
riment ;  where  the  water,  rather  than  fuffer  compreflure,  was 
feen  to  ooze  out  through  the  pores  of  the  folid  metal  ;  and, 
at  length,  making  a  cleft  in  the  fide,  fpun  out  Math  great  vehe- 
mence. But  later  trials  have  proved,  that  water  is  very  com- 
preffible,  and  partakes  of  that  elafticity  which  every  other  bo- 
dy poflefies  in  fome  degree.  Indeed,  had  not  mankind  been 
dazzled  by  the  brilliancy  of  one  inconclufive  experiment, 
there  were  numerous  reafons  to  convince  them  of  its  having 
the  fame  properties  with  other  fubftances. .  Ice,  which  is  water 
in  another  ftate,  is  very  elaftic.  A  ftone  flung  ilantingly  along 
the  furface  of  a  pond,  bounds  from  the  water  feveral  times ; 
which  fhows  it  to  be  elaftic  alfo.  But  the  trials  of  mr.  Canton 
have  put  this  paft  all  doubt ;  which,  being  fomewhat  fimilar  to 
thofe  of  the  great  Boyle,  who  preffed  it  with  weights  properly 
applied,  carry  fufficient  conviction. 

"What  has  been  hitherto  related,  is  chiefly  applicable  to  the 
clement  of  water  alone ;  but  its  fluidity  is  a  property  thac  it 
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policies  in  common  with  fcvcral  other  fubftances,  in  other  re- 
.  Is  greatly  differing  from  it.  That  quality  which  gives  rife 
to  the  definition  of  a  fluid,  namely,  that  its  parts  are  in  a  con- 
.  tinual  iiiteftine  motion,  feems  extremely  applicable  to  water. 
V.'hat  the  fhapes  of  thofe  parts  are,  it  would  be  vain  to  attempt 
to  difcover.  Every  trial  only  (hows  the  futility  of  the  attempt ; 
all  we  find  is,  that  they  are  extremely  minute  ;  and  that  they 
roll  over  each  other  \\ith  the  greateft  eafe.  Some,  indeed,  from 
this  property  alone,  have  not  hefitated  to  pronounce  them  glo- 
bular ;  and  we  have,  in  all  our  hydroftatical  books,  pictures  of 
thefe  little  globes  in  a  date  of  Hiding  and  rolling  over  each 
other.  But  all  this  isjnerely  the  work  of  imagination  ;  we 
know  that  fubftances -of  any,  kind,  reduced  very  fmall,  affume 
a  fluid  appearance,  fomewhat  refembling  that  of  water.  Mr. 
Boyle,  after  finely  powdering  and  fifting  a  little  dry  powder  of 
plafter  of  Paris,  put  it  in  a  veffel  over  the  fire,  where  it  foon 
began  to  boil  like  water,  exhibiting  all  the  motions  and  ap- 
pearances of  a  boiling  liquor.  Although  but  a  powder,  the 
parts  of  which  we  know  are  very  different  from  each  other, 
and  juft  as  accident  has  formed  them,  yet  it  heaved  in  great 
waves,  like  water.  Upon  agitation,  an  heavy  body  will  fink  to 
the  bottom,  and  a  light  one  emerge  to  the  top.  There  is  no 
reafon,  therefore,  to  fuppofe  the  figures  of  the  parts  of  water 
round,  fince  we  fee  their  fluidity  very  well  imitated  by  a  com- 
pofition,  the  parts  of  which  are  of  various  forms  and  fizes. 
The  fhape  of  the  parts  of  water,  therefore,  we  muft  be  con- 
tent to  continue  ignorant  of.  All  we  know  is,  that  earth,  air, 
and  fire,  all  conduce  to  feparatc  the  parts  from  each  other. 

Earthy  fubftances  divide  the  parts  from  each  other,  and  keep 
them  afunder.  This  divifion  may  be  fo  great,  that  the  water 
will  entirely  lofe  its  fluidity  thereby.  Mud,  potter's  clay,  and 
dried  bricks,  are  but  fo  many  different  combinations  of  earth 
and  water ;  each  fubftance,  in  which  the  parts  of  water  are 
mofl  fcparated  from  each  other,  appearing  to  be  the  moft  dry. 
In  fome  fubftances,  indeed,  where  the  parts  of  water  are  great- 
ly divided,  as  in  porcelain,  for  inftance,  it  is  no  eafy  matter  to 
recover  and  bring  them  together  again  ;  but  they  continue,  in 
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a  manner,  fixed  and  united  to  the  manufactured  clay.  This 
circumftance  it  was  which  led  dr.  Cheney  into  a  very  peculiar 
{train  of  thinking.  He  fufpected  that  the  quantity  of  water, 
on  the  furface  of  the  earth,  was  daily  decreafmg.  For,  fays  he, 
feme  parts  of  it  are  continually  joined  to  vegetable,  animaf, 
and  mineral  fubfhnces,  which  no  art  can  again  recover.  Uni- 
ted with  thefe,  the  water  lofes  its  fluidity  ;  for  if,  continues  he> 
\ve  feparate  a  few  particles  of  any  fluid,  and  fallen  them  to 
a  folid  body,  or  keep  them  afunder,  one  from  another,  they 
will  be  fluid  no  longer.  To  produce  fluidity,  a  confiderable 
imber  of  fuch  particles  are  required  ;  but  here  they  are  clofe, 
and  deltitute  of  their  natural  properties.  Thus,  according  to 
him,  the  world  is  growing  every  day  harder  and  harder, 
and  the  earth  firmer  and  firmer;  and  there  may  corns 
a  time  when  every  object  around  us  may  be  ItifFened  in  uni- 
verfal  frigidity  !  However,  we  have  caufes  enough  of  anxiety 
in  this  world  already,  not  to  add  this  prepolterous  concern  to 
the  number. 

That  air  alfo  contributes  to  divide  the  parts  of  water,  we 
can  have  no  manner  of  doubt  -,  fome  have  even  difputed, 
whether  water  be  not  capable  of  being  turned  into  air.  How- 
ever, though  this  muft  not  be  allowed,  it  mult  be  granted,  that 
it  may  be  turned  into  a  fubftance  which  greatly  refembles  air 
(as  we  have  feen  in  the  experiment  of  the  ceolpile)  with  all 
its  properties  ;  except  that,  by  cold,  this  new-made  air  may  be 
condenfed  again  into  water. 

But,  of  all  the  fubftances  which  tend  to  divide  the  parts  of 
water,  fire  is  the  moft  powerful.  Water,  when  heated  into 
{team,  acquires  fuch  force,  and  the  parts  of  it  tend  to  fly  off 
from  each  other  with  fuch  violence,  that  no  earthly  fubftance 
we  know  of,  is  ftrong  enough  to  confine  them.  A  fingle  drop 
of  water,  converted  into  (team,  has  been  found  capable  of 
raifing  a  weight  of  twenty  tons  ;  and  would  have  raifed  twen- 
ty thoufand,  were  the  veflel  confining  it  fufficiently  ftrong,  and 

the  fire  below  increafed  in  proportion. 

i 
From  this  eafy  yielding  of  its  parts  to  external  preflure, 
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arifes  the  art  of  determining  the  bulk  of  bodies  by  plunging 
them  in  water  5  with  all  the  other  ufeful  difcoveries  in  that 
part  of  natural  philofophy,  called  hydroftatics.  The  laws  of 

fcience,  which  Archimedes  fir  ft  began,  and  Pafcal,  with 
fome  others  of  the  moderns,  brought  to  perfection,  rather  be- 
longs to  experimental  than  to  natural  hiftory.  However,  I  will 

leave  to  mention  fome  of  the  moft  ftriking  paradoxes  in 
this  branch  of  fcience,  which  are  as  well  confirmed  by  experi- 
ment, as  rendered  univerfal  by  theory.  It  would,  indeed,  be 
unpardonable,  while  difcourfing  on  the  properties  of  water,  to 
omit  giving  fome  account  of  the  manner  in  which  it  Curtains 
fuch  immenfe  bulks  as  we  fee  floating  upon  its  foft  and  yield- 
ing furface ;  how  fome  bodies,  that  are  known  to  fink  at  one 
time,  fvvim  with  eafe  if  their  furface  be  enlarged  ;  how  the  hea- 
vicft  body,  even  gold  itfelf,  may  be  made  to  fwim  upon  wa- 
ter ;  and  how  the  lightelt,  fuch  as  cork,  fhall  remain  funk  atf 
the  bottom  :  how  the  pouring  in  of  a  fingle  quart  of  water, 
will  burft  a  hogiliead  hooped  with  iron  :  and  how  it  afcends, 
in  pipes,  from  the  valley,  to  travel  over  the  mountain  :  thefe 
are  circumitances  that  are  at  firit  furprifing ;  but,  upon  a  .flight 
confideration,  lofe  their  wonder. 

*  In  order  to  conceive  the  manner  in  which  all  thcfe  won- 
ders are  effected,  we  muit  begin  by  obferving,  that  water  is 
poffeiTed  of  an  invariable  property,  which  has  not  hitherto 
been  mentioned  ;  that  of  always  keeping  its  furface  level  and 
even.  Winds,  indeed,  may  raife  it  into  waves,  or  fpurt  it  up 
in  fountains  ;  but  ever,  when  left  to  itfelf,  it  finks  into  a 
fmooth  even  furface,  of  which  no  one  part  is  higher  than  ano- 
ther. If  I  mould  pour  water,  for  inftance,  into  one  arm  of  a 
pipe,  of  the  fhape  of  the  letter  U,  the  fluid  would  rife  in  the 
other  arm  juft  to  the  fame  height ;  becaufe,  otherwife,  it  would 
not  find  its  level,  which  it  invariably  maintains.  A  pipe,  bend- 
ing from  one  hill  down  into  the  valley,  and  riling  by  another, 
may  be  confidered  as  a  tube  of  this  kind,  in  which  the  water, 
linking  in  one  arm,  riles  to  maintain  its  level  in  the  other.  And 

*    In  the  above  fkctch,  the  manner  of  demonstrating   ufcd  by  monGew 
d'Alonbcrt,  U  cxaclo  ufe  of,  as  the  ragft  gbyiousj  aad  the  uioft  (atufc&ory. 
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upon  this  principle  all  water-pipes  depend ;  which  can  never 
raife  the  water  higher  than  the  fountain  from  which  they  pro- 
ceed. 

Again,  let  us  fuppofe,  for  a  moment,  that  the  arms  of  the 
pipe  already  mentioned,  may  be  made  long  or  fhort  at  plea- 
fure  ;  and  let  us  ftill  further  fuppofe,  that  there  is  fome  ob- 
flacle  at  the  bottom  of  it,  which  prevents  the  wTater  poured 
into  one  arm,  from  rifing  in  the  other.  Now,  it  is  evident, 
that  this  obftac'e  at  the  bottom  will  fuftain  a  preflure  from  the 
water  in  one  arm,  equal  to  what  would  make  it  rife  in  the 
other  ;  and  this  prefFure  will  be  great,  in  proportion  as  the 
arm,  filled  with  water,  is  tall.  We  may,  therefore,  generally 
conclude,  that  the  bottom  of  every  veflel  is  prefled  by  a  force, 
in  proportion  to  the  height  of  the  water  in  that  veflel.  For  in- 
fhmce,  if  the  veflel  filled  with  water  be  forty  feet  high, 
the  bottom  of  that  veflel  will  fuftain  fuch  a  preflure,  as 
would  raife  the  fame  water  forty  feet  high,  which  is  very 
great.  From  hence  we  fee  how  extremely  apt  our  pipes  that 
convey  water  to  the  city  are  to  burft ;  for,  defcending 
from  a  hill  more  than  forty  feet  high,  they  are  prefled  by  the 
water  contained  in  them,  with  a  force  equal  to  what  would 
raife  it  more  than  forty  feet  high  ;  and  that  this  is  fometimes 
able  to  burft  a  wooden  pipe,  we  can  have  no  room  to  doubt  of. 

Still  recurring  to  our  pipe,  let  us  fuppofe  one  of  its  arms  ten 
times  as  thick  as  the  other  ;  this  will  produce  no  efFecl:  what- 
foever  upon  the  obftacle  below,  which  we  fuppofed  hindering 
its  rife  in  the  other  arm  ;  becaufe,  how  thick  foever  the  pipe 
may  be,  its  contents  would  only  rife  to  its  own  level ;  and  it 
will,  therefore,  prefs  the  obftacle  with  a  force  equal  thereto. 
We  may,  therefore,  univerfally  conclude,  that  the  bottom  of 
any  veflel  is  prefled  by  its  water,  not  as  it  is  broad  or  narrow, 
but  in  proportion  as  it  is  high.  Thus  the  water  contained  in  a 
veflel  not  thicker  than  my  finger,  prefles  its  bottom  as  forcibly 
as  the  water  contained  in  an  hogfhead  of  an  equal  height ;  and, 
if  we  made  holes  in  the  bottoms  of  both,  the  water  would 
burft  out  as  forceful  from  the  one  as  the  other.  Hence,  we  may, 
\tith  great  eafe,  burft  an  hogfiiead  with  a  fingle  quart  of  wa- 
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lor  ;  and  it  has  been  often  done.  We  have  only*,  for  this,  to 
place  an  hogfheadon  one  end,  filled  with  water  :  we  then  bore 
an  hole  in  its  top,  into  which  we  plant  a  narrow  tin  pipe,  of 
about  thirty  feet  high  :  by  pouring  a  quart  of  water  into  this, 
at  the  top,  as  it  continues  to  rife  higher  in  the  pipe,  it  will  prefs 
more  forcibly  on  the  bottom  and  fides  of  the  hogfhead  below, 
and  at  lad  burl!  it. 

Still  returning  to  our  fimple  inftrument  of  demonftration. 
If  we  funpofe  the  obllacle  at  the  bottom  of  the  pipe  to  be 
moveable,  fo  as  that  the  force  of  the  water  can  pufh  it  up  into 
the  other  arm  ;  fuch  a  body  as  quickfilver,  for  inftance.  Now, 
it  is  evident,  that  the  weight  of  the  water,  weighing  down 
upon  this  quickfilver  in  one  arm,  will  at  laft  prefs  it  up  in  the 
other  arm ;  and  will  continue  to  prefs  it  upwards,  until  the 
fluid  in  both  arms  be  upon  a  par.  So  that  here  we  actually  fee 
quickfilver,  the  heavieft  fubftance  in.  the  world,  except  gold, 
floating  upon  water,  which  is  but  a  very  light  fubftance. 

When  we  fee  water  thus  capable  of  Curtaining  quickfilver, 
we  need  not  be  furprifed  that  it  is  capable  of  floating  much 
lighter  fubftances,  {hips,  animals,  or  timber.  When  any  thing 
floats  upon  water,  we  always  fee  that  a  part  of  it  finks  in  die 
fame.  A  cork,  a  (hip,  a  buoy,  each  buries  itfelf  a  bed  on  the 
Curface  of  the  water ;  this,  bed  may  be  confidered  as  fo  much 
water  difplaced  ;  the  body  will,  therefore,  lofe  fo  much  of  its 
own  weight  as  is  equal  to  the  weight  of  that  bed  of  water 
which  it  difplaces.  If  the  body  be  heavier  than  a  fimilar  bulk 
of  water,  it  will  fink  ;  if  lighter,  it  will  fwim.  UniverCally, 
therefore,  every  body  that  is  plunged  in  water,  lofes  as  much 
of  its  weight  as  is  equal  to  the  weight  of  a  body  of  water  of 
its  own  bulk.  Some  light  bodies,  therefore,  fuch  as  cork,  lofe 
all  their  weight,  and  therefore  fwim,  bccaufe  their  bulk  oi 
ter  is  heavier  than  they ;  other  more  ponderous  bodies  fink, 
becauCe  they  are  heavier  than  their  bulk  of  water. 

Upon  this  fimple  theorem  entirely  depends  the  art  of  weigh- 
ing metals  hydroftatically.  I  have  a  guinea,  for  inftance,  and 

•  ikt's  Lectures, 


120  AN    HISTORY     OF 

defire  to  know  whether  it  be  pure  gold  :  I  have  weighed  it  in 
the  ufual  way  with  another  guinea,  and  find  it  exactly  of  the 
fame  weight,  but  itill  I  have  fome  fufpicion,  from  its  greater 
bulk,  that  it  is  not  pure.  In  order  to  determine  this,  I  have  no- 
thing more  to  do  than  to  weigh  it  in  water  wich  that  fame  gui- 
nea that  I  know  to  be  good,  and  of  the  fame  weight ;  and  this 
will  inftantly  fhow  the  difference  ;  for  the  true  ponderous  me- 
tal Mall  fink,  and  the  falfe  bulky  one  will  be  fuftained  in  pro- 
portion to  the  greatnefs  of  its  furface.  Thofe  whofe  bulinefs  it 
is  to  examine  the  purity  of  metals,  have  a  balance  made  for  this 
purpofe,  by  which  they  can  precifely  determine  which  is  moft 
ponderous,  or,  as  it  is  exprefled,  which  has  the  greateft  fpeci- 
fic  gravity.  Seventy-one  pound  and  an  half  of  quickfilver  is 
found  to  be  equal  in  bulk  to  an  hundred  pound  weight  of  gold. 
In  the  fame  proportion,  fixty  of  lead,  fifty-four  of  fiber,  forty- 
feven  of  copper,  forty-five  of  brafs,  forty-two  of  iron,  and 
thirty-nine  of  tin,  are  each  equal  to  an  hundred  pound  of  the 
fame  moil  ponderous  of  all  metals. 

This  method  of  precifely  determining  the  purity  of  gold, 
by  weighing  in  water,  was  fir  ft  difcovered  by  Archimedes,  to 
whom  mankind  have  been  indebted  for  mcmy  of  the  moft  ufe- 
ful  difcoveries.  Hiero,  king  of  Sicily,  having  fent  a  certain 
quantity  of  gold,  to  be  made  into  a  crown,  the  workman,  it 
feems,  kept  a  part  for  his  own  ufe,  and  fupplied  the  deficiency 
withabafer  metal,  His  fraud  wasfufpeclied  by  the  king,  but  could 
not  be  proved  ;  till,  applying  to  Archimedes,  he  weighed  the 
'crown  in  water  ;  and,  by  this  method,  directly  informed  the 
king  of  the  quantity  of  gold  which  was  taken  away. 

It  has  been  faid  that  all  fluids  endeavour  to  preferve  their  le- 
vel 5  and,  likewife,  that  a  body  prefling  on  the  furface,  tends 
to  deftroy  that  level.  From  hence,  therefore,  it  will  eafily  be 
inferred,  that  the  deeper  any  body  finks,  the  greater  will  be  the 
refiftance  of  the  depreifed  fluid  beneath.  It  will  be  alked,  there- 
fore, as  the  refiftance  increafes  in  proportion  as  the  body  de- 
fcends,  how  comes  the  body,  after  it  has  got  a  certain  way,  to 
fink  at  all  ?  The  anfwer  is  obvious.  From  the  fluid  above  it 
prefling  it  down  with  aljnoft  a_s  great  force  as  the  fluid  beneath 
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jireilcs  it  up.  Take  away,  by  any  art,  the  preffure  of  the  fluid 
from  above,  and  let  only  the  refiftance  of  the  fluid  from  be- 
low be  fuftered  to  act,  and,  after  the  body   is  got  down  very 
deep,  the  refiftance  will  be  infuperable.    To  give  an  inftance  : 
a  fmall  hole  opens   in  the  bottom  of  a  (hip  at  fea,  forty  feet 
we  will  fuppofe  below  the  furface  of  the  water  ;  through  this 
the  water  burfts  up  with  great  violence  ;  I  attempt  to  (top  it 
with  my  hand,  but  it  pufnes  the  hand  violently  away.  Here 
the  hand  is,  in  fact,  a  body  attempting  to  fink  upon  water,  at  a 
depth  of  forty  feet,  with  the  preffure  from  above  taken  away. 
The  water,  therefore,  will  overcome  my  ftrength  ;  and  will 
continue  to  burft  in  till  it  has  got  to  its  level :  if  I  fhould  then 
dive  into  the  hold,  and  clap  my  hand  upon  the  opening  as  be- 
fore, I  fliould  perceive  no  force  acting  againft  my  hand  at  all, 
for  the  water  above  prefTes  the  hand  as  much  down  againft  the 
hole,  as  the  water  v/ithout  prelTes  it  upward.  For  this  reafon, 
alfo,  when  we  dive  to  the  bottom  of  the  water,  we  fuftain  a 
very  great  preffure  from  above,  it  is  true;  but  it  is  counterac- 
ted by  the   preffure    from  below  ;  and  the  whole  acting  uni- 
formly on  the  furface  of  the  body,  wraps  us  clofe  round  with- 
out injury. 

As  I  have  deviated  thus  far,  I  will  juft  mention  one  or  two 
properties  more,  which  water,  and  all  fuch-like  fluids,  are  found 
to  poffefs.  And  firft,  their  afcending  in  veffels  which  are  emp^- 
tied  of  air,  as  in  our  common  pumps,  for  inftance.  The  air, 
however,  being  the  agent  in  this  cafe,  we  muft  previoufly  ex- 
amine the  properties  of  that,  before  we  undertake  the  expla^ 
nation.  The  other  property  to  be  mentioned  is,  that  of  their 
afcending  in  fmall  capillary  tubes.  This  is  one  of  the  moft  ex- 
traordinary and  infcrutable  appearances  in  nature.  Glafs  tubes 
may  be  drawn,  by  means  of  a  lamp,  as  fine  as  a  hair  ;  ftill  pre- 
fcrving  their  hollow  within.  If  one  of  thefe  be  planted  in  a 
veilel  of  water,  or  fpirit  of  wine,  the  liquor  will  immediately 
be  feen  to  afcend  ;  and  it  will  rife  higher  in  proportion  as  the 
tube  is  fmaller ;  a  foot,  two  feet,  and  more.  How  does  this 
<:ome  to  pafs  ?  Is  the  air  the  caufe  ?  No  :  the  liquor  rifes,  al- 
though the  air  be  taken  away.  Is  attraction  the  caufe  ?  No  ;  for 
VOL.  I.  Q 
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quickfilver  does  not  afcend,  which  it  other  wife  would.  Many 
have  been  the  theories  of  experimental  philofophers  to  explain 
this  property.  Such  as  are  fond  of  travelling  in  the  regions  of 
conjecture,  may  confult  Hawkfbee,  Morgan,  Jurin,  or  Watfon, 
who  have  examined  the  fubject  with  great  minutenefs.  Hi- 
therto, however,  nothing  but  doubts  mftead  of  knowledge 
have  been  the  refult  of  their  enquiries.  It  will  not,  therefore, 
become  us  to  enter  into  ,the  minutenefs  of  the  enquiry,  when 
we  have  fo  many  greater  wonders  to  call  our  attention  away. 


CHAP.     XIV. 

Of  the  Origin  of  Rivers. 

r  •  ^HE  fun  arifeth,  and  the  fun  goeth  down,  and  pants  for 
JL  the  place  from  whence  he  arofe.  All  things  are  filled 
with  labour,  and  man  cannot  utter  it.  All  rivers  run  into  the 
fea,  yet  the  fea  is  not  full.  Unto  the  place  whence  the  rivers 
come,  thither  they  return  again.  The  eye  is  not  fatisfied  with 
feeing,  nor  the  ear  with  hearing*.  Thus  fpeaks  the  wifeft  of 
the  Jews.  And,  at  fo  early  a  period  was  the  curiofity  of  man 
employed  in  obferving  thefe  great  circulations  of  nature.  Eve- 
ry eye  attempted  to  explain  thofe  appearances  ;  and  every 
philofopher  who  has  long  thought  upon  the  fubjec\  feems  to 
give  a  peculiar  folution.  The  enquiry  whence  rivers  are  pro- 
duced ;  whence  they  derive  thofe  unceafing  ftores  of  water, 
which  continually  enrich  the  world  with  fertility  and  ver- 
dure ;  has  been  varioufly  confidered  ;  and  divided  the  opini- 
ons of  mankind,  more  than  any  other  topic  in  natural  hiftory. 

In  this  conteft,  the  various  champions  may  be  clafled  under 
two  leaders,  mr.  De  La  Hire,  who  contends  that  rivers  muft 
be  fupplied  from  the  fea,  drained  through  the  pores  of  the 
earth  ;  aiid  Doctor  Halley,  who  has  endeavoured  to  demon- 
ftrate,  that  the  clouds  alone  are  fufficient  for  the  fupply.  Both 
fides  have  brought  rn  mathematics  to  their  aid  ;  and  have 

*  Etclefiaftes,  chap,  i,,  v.  5,  7,  8- 
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fhown,  that  long  and   laborious  calculations  can  at  any  time 
be  made,  to  obfcure  both  fides  of  a  queftion. 

DC  La  Hire*  begins  his  proofs,  that  rain-water,  evaporated 
from  the  fea,  is  infuflicient  for  the  production  of  rivers,  by 
fh owing  that  rain  never  penetrates  the  furface  of  the  earth 
above  iixteen  inches.  From  thence  he  infers,  that  it  is  impof- 
fible  for  it,  iu  many  cafes,  to  fink  fo  as  to  be  found  at  fuch 
confiderable  depths  below.  Rain-water,  he  grants,  is  often 
feen  to  mix  with  rivers,  and  to  fwell  their  currents  ;  but  a 
much  greater  part  of  it  evaporates  away.  In  fact,  continues 
he,  if  we  fuppofe  the  earth  every  where  covered  with  water, 
evaporation  alone  would  be  fufficient  to  carry  off  two  feet 
nine  inches  of  it  in  a  year  :  and  yet  we  very  well  know,  that 
fcarce  nineteen  inches  of  rain-water  falls  in  that  time  ;  fo 
that  evaporation  would  carry  off  a  much  greater  quantity  than 
h  ever  known  to  defcend.  The  frnall  quantity  of  rain-water 
that  falls,  is,  therefore,  but  barely  fufficient  for  the  purpofes 
of  vegetation.  Two  leaves  of  a  figtree  have  been  found,  by 
experiment,  to  imbibe  from  the  earth,  in  five  hours  and  a  half, 
two  ounces  of  water.  This  implies  the  great  quantity  of  fluid 
that  mufl  be  exhaufted  in  the  maintenance  of  one  fingle  plant. 
Add  to  this,  that  the  waters  of  the  river  Rungis  will,  by  cal- 
culation, rife  to  fifty  inches  ;  and  the  whole  country  from 
whence  they  are  fupplied,  never  receives  fifty  inches,  in  the 
year,  by  rain.  Befides  this,  there  are  many  fait  fprings,  which 
ane  known  to  proceed  immediately  from  the  fea,  and  are  fub- 
jecl:  to  its  flux  and  reflux.  In  fhort,  wherever  we  dig  beneath 
the  furface  of  the  earth,  except  in  a  few  inftances,  water  is  to 
be  found ;  and  it  is  by  this  fubterraneous  water,  that  fprings  and 
rivers,  nay,  a  great  part  of  vegetation  itfelf,  is  fupported.  It  is 
this  fubterraneous  water,  which  is  raifed  into  fteam,  by  the  in- 
ternal heat  of  the  earth  that  feeds  plants.  It  is  this  fubterra- 
neous water  that  diftils  through  its  interftices  ;  and  there  cool- 
ing, forms  fountains.  It  is  this,  that,  by  the  addition  of  rains,  is 
increafed  into  rivers  ;  and  pours  plenty  over  the  whole  earth. 

On  the  other  fide  of  the  queftionf,  it  is  afferted,  that  the 
*  Hift.  de  1'Acacl.  1713,  p.  56.  f  Phil.  Tranf.  vol.  ii.  p.  isS- 
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vapours  which  are  exhaled  from  the  fea,  and  driven  by  tin 
winds  upon  land,  are  more  than  fufiicient  to  fupply  not  only 
plants  with  moifture,  but  alfo  to  furnim  a  fufficiency  of  watei 
to  the  greateft  rivers.  For  this  purpofe,  an  eilimate  has  beei 
made  of  the  quantity  of  water  emptied  at  the  mouths  of  th< 
greateft  rivers ;  and  of  the  quantity  alfo  raifed  from  the  fez 
by  evaporation  ;  and  it  has  been  found,  that  the  latter  by  far 
exceeds  the  former.  This  calculation  was  made  by  mr.  Mari- 
otte.  By  him  it  was  found,  upon  receiving  fuch  rain  as  fell  in 
a  year,  in  a  proper  veiTel,  fitted  for  that  purpofe,  that,  one  year 
with  another,  there  might  fall  about  twenty  inches  of  water 
upon  the  furface  of  the  earth,  throughout  Europe.  It  was  alfo 
computed,  that  the  river  Seine,  from  its  fource  to  the  city  of 
Paris,  might  cover  an  extent  of  ground,  that  would  fupply  it 
annually  with  above  feven  billions  of  cubic  feet  of  this  water, 
formed  by  evaporation.  But,  upon  computing  the  quantity 
which  patted  through  the  arches  of  one  of  its  bridges  in  a 
year,  it  was  found  to  amount  only  to  two  hundred  and  eighty 
millions  of  cubic  feet,  which  is  not  above  the  fixth  part  of  the 
former  number.  Hence,  therefore,  it  appears,  that  this  river 
may  receive  a  fupply  brought  to  it  by  the  evaporated  waters  of 
the  fea,  fix  times  greater  than  what  it  gives  back  to  the  fea  by 
its  current  ;  and,  therefore,  evaporation  is  more  than  fuffici- 
ent for  maintaining  the  greateft  rivers,  and  Supplying  the  pur- 
'pofes  alfo  of  vegetation. 

In  this  manner  the  fea  fupplies  fufficient  humidity  to  the 
air  for  furniming  the  earth  with  all  neceflary  moifture.  One 
part  of  its  vapours  fall  upon  its  own  bofom,  before  they  arrive 
upon  land.  Another  part  is  arrefted  by  the  fides  of  mountains, 
and  is  compelled,  by  the  rifing  ftream  of  air,  to  mount  upward 
towards  the  furnmits.  Here  it  is  prefently  precipitated,  drip- 
ping down  by  the  crannies  of  the  (tone.  In  fome  places,  en- 
tering into  the  caverns  of  the  mountain,  it  gathers  in  thofe  re- 
ceptacles, which  being  once  filled,  all  the  reft  overflows  ;  and 
breaking  out  by  the  fides  of  the  hills,  forms  fingle  fprings. 
Many  of  thefe  run  down  by  the  vallies,  or  guts  between  the 
ridges  of  the  mountain,  and  coming  to  unite  form  little  rivu- 
lets or  brooks  j  many  of  thefe  meeting  in  one  common  valley, 
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.:ncl  gaining  the  plain  ground,  being  grown  lefs  rapid,  become 
a  river  :  and  many  of  thefe  uniting,  make  fueh  vail  bodies  of 
water  as  the  Rhine,  the  Rhone?  and  the  Danube. 

There  is  Hill  a  third  part,  which  falls  upon  the  lower  grounds, 
and  furnifhes  plants  with  their  wonted  fupply.  But  the  circu- 
lation does  not  reft  even  here  ;  for  it  is  again  exhaled  into 
vapour  by  the  action  of  the  fun  ;  and  again  returned  to  that 
great  in  a  fs  of  waters  whence  it  firft  arofe.  This,  adds  Doctor 
Halley,  feems  the  moft  reafonable  hypothefis  ;  and  much  moie 
likely  to  be  true,  than  that  of  thofe  who  derive  all  fprings  from 
the  filtering  of  the  fea  waters  through  certain  imaginary  tubes 
or  paffages  within  the  earth  ;  fince  it  is  well  known,  that  the 
greateft  rivers  have  their  moft  copious  fountains  the  moft  re-* 
mote  from  the  fea*. 

This  feems  the  moft  adopted  opinion  ;  and  yet,  after  all,  it 
is  ftill  preffed  with  great  difficulties ;  and  there  is  ftiil  room, 
to  look  out  for  a  better  theory.  The  perpetuity  of  many  fprings, 
which  always  yield  the  fame  quantity  when  the  leaft  rain  or 
vapour  is  afforded,  as  well  as  when  the  greateft,  is  a  ftrong  ob- 
jection. Derhamf  mentions  a  fpring  at  Upminfter,  which  he 
could  never  perceive  by  his  eye  to  be  diminimed,  in  the  greaN, 
eft  droughts,  even  when  all  the  ponds  in  the  country,  as  \ 
as  an  adjoining  brook,  have  been  dry  for  feveral  months  toge- 
ther. In  the  rainy  feafons  alfo,  it  was  never  overflowed  ;  except 
foinetimes,  perhaps,  for  an  hour  or  fo,  upon  the  immiflion  of 
the  external  rains.  He,  therefore,  juftly  enough  concludes,  that 
had  this  fpring  its  origin  from  rain  or  vapour,  there  would  be 
found  an  increafe  or  decreafe  of  its  water,  correfponding  to 
the  caufes  of  its  production. 

Thus  the  reader,  after  having  been  lofled  from  one  hypothe- 
fis to  another,  muft,  at  laft,  be  contented  to  fettle  in  confcious 
ignorance.  All  that  has  been  written  upon  this  fubjecl:,  affords 
him  rather  fomething  to  fay,  than  fomething  to  think ;  fome- 
thing  rather  for  others  than  for  himfelf.  Varenius,  indeed,  al- 
though he  is  at  a  lofs  for  the  origin  of  rivers,  is  by  no  means 

*  PUil.  Tranf.  vol.  ii.  p.  128.  f  Derham  Pliyfico  Thcol. 
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fo  as  to  their  formation.  He  is  pretty  pofilive  that  all  rivers  arc 
artificial.  He  boldly  aiTerts,  that  their  channels  have  been  ori- 
ginally formed  by  the  induftry  of  man.  His  reafons  are,  that 
when  a  new  fpring  breaks  forth,  the  water  does  not  make  it- 
felf  a  new  channel,  but  fp reads  over  the  adjacent  land.  Thus, 
fays  he,  men  are  obliged  to  direct  its  courfe ;  or,  otherwife, 
nature  would  never  have  found  one.  He  enumerates  many  ri- 
vers, that  are  certainly  known,  from  hi&ory,  to  have  been  dug 
by  men.  He  alleges,  that  no  falt-water  rivers  are  found,  be- 
caufe  men  did  not  want  falt-water  ;  and  as  for  fait,  that  was 
procurable  at  a  lefs  expenfe  than  digging  a  river  for  it.  How- 
ever, it  cofls  a  fpeculative  man  but  a  fmall  expenfe  of  thinking 
to  form  fuch  an  hypothecs.  It  might,  perhaps,  exhauft  the 
reader's  patience,  to  detain  him  longer  upon  it. 

Neverthelefs,  though  philofophy  be  thus  ignorant,  as  to  the 
production  of  rivers,  yet  the  laws  of  their  motion,  and  the  na- 
ture of  their  currents,  have  been  very  well  explained.  The  Ita- 
lians have  particularly  diftinguiihed  themfelves  in  this  refpect  j 
and  it  is  chiefly  to  them  that  we  are  indebted  for  the  improve- 
ment*. 

All  rivers  have  their  fource  either  in  mountains,  or  elevated 
lakes ;  and  it  is  in  their  defcent  from  thefe,  that  they  acquire 
that  velocity  which  maintains  their  future  current.  At  firft  their 
courfe  is  generally  rapid  and  headlong ;  but  it  is  retarded  in  its 
journey,  both  by  the  continual  friction  againlt  its  banks,  by 
the  many  obftacles  it  meets  to  divert  its  ftream,  and  by  the 
plains  generally  becoming  more  level  as  it  approaches  towards 
the  fea. 

If  this  acquired  velocity  be  quite  fpent,  and  the  plain  thro* 
which  the  river  paries  is  entirely  level,  it  will,  notwithftand- 
ing,  ftill  continue  to  run,  from  the  perpendicular  prefTure  of 
the  water,  which  is  always  in  exact  proportion  to  the  depth. 
This  perpendicular  prefiure  -is  nothing  more  than  the  weight 
of  the  upper  waters  preffing  the  lower  out  of  their  places,  and, 
confequently,  driving  them  forward,  as  they  cannot  recede 

*.  S.  Gttglielmtoi  della  Natura  de  Fiumi.  Paffirti. 
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againfl  the  ftream.  As  this  preflure  is  greateft  in  the  deeped 
parts  of  the  river,  fo  we  generally  find  the  middle  of  the  dream 
mod  rapid  j  both  becaufe  it  has  the  greatePc  motion  thus  com- 
municated by  the  preffure,  and  the  feweft  obftruclions  from 
the  banks  on  either  fide. 

Rivers  thus  fct  into  motion,  are  almoft  always  found  to  make 
their  own  beds.  Where  they  find  the  bed  elevated,  they  wear 
its  fubftsmce  away,  and  depofit  the  fediment  in  the  next  hol- 
low, fo  as,  in  time,  to  make  the  bottom  of  their  channels  even, 
On  the  other  hand,  the  water  is  continually  gnawing  and  eat- 
ing away  the  banks  on  each  fide  ;  and  this  with  more  force,  as 
the  current  happens  to  flrike  more  directly  againft  them.  By 
thefe  means,  it  always  has  a  tendency  to  render  them  more 
ftraight,  and  parallel  to  its  own  courfe.  Thus,  it  continues  to 
rectify  its  banks,  and  enlarge  its  bed ;  and,  confequently,  to 
diminifh  the  force  of  its  ftream,  till  there  becomes  an  equili- 
brium between  the  force  of  the  water,  and  the  refiftance  of  its 
banks  ;  upon  which,  both  will  remain  without  any  further  mu- 
tation. And  it  is  happy  for  man  that  bounds  are  thus  put  to  the 
erofion  of  the  earth  by  water  ;  and  that  we  find  all  rivers  only 
'  dig  an-d  widen  themfelvesto  a  certain  degreef . 

In  thofe  plains  J  and  large  vallies,  where  great  rivers  flow, 
the  bed  of  the  river  is  ufually  lower  than  any  part  of  the  valley. 
But  it  often  happens,  that  the  furface  of  the  water  is  higher 
than  many  of  the  grounds  that  are  adjacent  to  the  banks  of  the 
ftream.  If,  after  inundations,  we  take  a  view  of  fome  rivers,  we 
mall  find  their  banks  appear  above  water,  at  a  time  that  all 
the  adjacent  valley  is  overflowed.  This  proceeds  from  the  fre- 
quent depofition  of  mud,  and  fuch  like  fubflances,  upon  the 
banks,  by  the  rivers  frequently  overflowing ;  and  thus,  by  de- 
grees, they  become  elevated  above  the  plain  5  and  the  water  is 
>ften  ieen  higher  alfo. 

Rivers,  as  every  body  has  feen,  are  always  broadeft  at  the 
mouth,  and  grow  narrower  towards  their  fource.  But  what  is 

f  Guglielmini  della  Natura  de  Fiumi.  Pafljna, 
J  BuiFon.  De  Flcuves,  Paflim,  vol.  ii. 
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tefs  known,  and  probably  more  deferving  curiofify,  is*  tnal 
they  run  in  a  more  direct  channel  as  they  immediately  leave 
their  fources ;  and  that  their  finuofities  and  turnings  become 
more  numerous  as  they  proceed.  It  is  a  certain  fign  among  the 
fcvages  of  North- America,  that  they  are  near  the  fea,  when 
they  find  the  rivers  winding,  and  every  now  and  theri  chang- 
ing their  direction.  And  this  is  even  now  become  an  indication 
to  the  Europeans  themfelves,  in  their  journies  through  thofe 
tracklefs  forefts.  As  thofe  finuofities,  therefore,  increafe  as  the 
river  approaches  .the  fea,  it  is  not  to  be  wondered  at,  that  they 
fometimes  divide,  and  thus  difembogue  by  different  channels. 
The  Danube  difembogues  into  the  Euxine,  by  feven  mouths  ; 
the  Nile,  by  the  fame  number  5  and  the  Wolga>  by  feventy. 

The  currents  *  of  rivers  are  to  be  eflimated  very  differently 
from  the  manner  in  which  thofe  writers,  who  have  given  us 
mathematical  theories  on  this  fubje£i,  reprefent  them*   They 
found  their  calculations  upon  the  furface  being  a  perfect  plain, 
from  one  bank  to  the  other :  but  this  is  not  the  actual  ftate  of 
nature ;  for  rivers,  in  general,  rife  in  the  middle ;   and  this 
convexity  is  greateft,  in  proportion  as  the  rapidity  of  the  ftream 
is  greater*  Any  perfon,  to  be  convinced  of  this,  need  only  lay 
his  eye,  as  nearly  as  he  can,  on  a  level  with  the  ftream,  and 
looking  acrofs  to  the  oppofite  bank,  he  will  perceive  the  fiver, 
in  the  midft,  to  be  elevated  confiderably  above  what  it  is  at  the 
edges.  This  rifing,  in  fome  rivers,  is  often  found  to  be  three 
feet  high  •,  and  is  ever  increafed,  in  proportion  to  the  rapidity 
of  the  ftream.   In  this  cafe,  the  water  in  the  midft  of  the  cur- 
tent  lofes  a  part  of  its  weight,  from  the  velocity  of  its  motion  j 
while  that  at  the  fides,  for  the  contrary  reafon,  finks  lower.  It 
fometimes,  however,  happens,  that  this  appearance  is  reverfed; 
for  when  tides  are  found  to  flow  up  with  violence  againft  the 
natural  current  of  the  water,  the  greateft  rapidity  is  then  found 
at  the  fides  of  the  river,  as  the  water  there  leaft  refifts  the  in- 
flux from  the  fea.  On  thofe  occafions,  therefore,  the  river  pre- 
fents  a  concave  rather  than  a  convex  furface ;  and,  as  in  the 

*  Buffon,  De  Fleuve§,  Paffim,  vol.  u. 
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former  cafe,  the  middle  waters  rofe  in  a  ridge ;  in  this  cafe* 
they  fink  in  a  furrow. 

The  ftream,  in  all  rivers,  is  more  rapid  in  proportion  as  its 
channel  is  diminiihed.  For  inftance,  it  will  be  much  fwifter 
where  it  is  ten  yards  broad,  than  where  it  is  twenty  5  for  the 
force  behind  dill  pufliing  the  water  forward,  when  it  comes  to 
the  narrow  part,  it  muft  make  up  by  velocity  what  it  wants  in 
room. 

It  often  happens  that  the  ftream  of  a  river  is  oppofed  by  one 
of  its  jutting  banks,  by  an  ifland  in  the  midft,  the  arches  of  a 
bridge,  or  fome  fuch  obftacle.  This  produces,  not  unfrequent- 
ly,  a  back  current ;  and  the  water  having  paft  the  arch  with 
great  velocity,  pufhes  the  water  on  each  fide  of  its  direcl:  cur- 
rent. This  produces  a  fide  current,  tending  to  the  bank ;  and 
not  unfrequently  a  whirlpool ;  in  which  a  large  body  of  wa- 
ters are  circulated,  in  a  kind  of  cavity,  finking  down  in  the 
middle.  The  central  point  of  the  whirlpool  is  always  loweft, 
becaufe  it  has  the  lead  motion  :  the  other  parts  are  fupported, 
in  fome  meafure,  by  the  violence  of  theirs  ;  and,  confequently, 
rife  higher  as  their  motion  is  greater  ;  fo  that,  towards  the 
extremity  of  the  whirlpool  it  muft  be  higher  than  towards  the 
centre. 

If  the  dream  of  a  river  be  flopped  at  the  furface,  and  yet  be 
free  below ;  as,  for  inftance,  if  it  be  laid  over  by  a  bridge  of 
boats,  there  will  then  be  a  double  current  ;  the  water  at  the 
furface  wil-J  flow  back,  while  that  at  the  bottom  will  proceed 
with  increafed  velocity.  It  often  happens  that  the  current  at  the 
bottom  is  fwifter  than  at  the  top,  when,  upon  violent  land- 
floods,  the  weight  of  waters  towards  the  fource,  prefTes  the  wa- 
ters at  the  bottom,  before  it  has  had  time  to  communicate  its 
motion  to  the  furface.  However,  in  all  other  cafes,  the  furface 
of  the  ftream  is  fwifter  than  the  bottom,  as  it  is  not  retarded  by 
rubbing  over  the  bed  of  the  river. 

It  might  be  fuppofcd  that  bridges,  dams,  and  other  obftacles 
in  the  current  of  a  river,  would  retard  its  total  velocity.  But 
the  difference  they  make  is  very  inconfiderable.  The  water,  by 
VOL.  I.  R 
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thefe  ftoppages,  gets  an  elevation  above  the  obje£t  ;  which 
when  it  has  furmounted,  it  gives  a  velocity  that  recompenfes 
the  former  delay.  Iflands  and  turnings  alfo  retard  the  courfe  of 
the  ftream  but  very  inconfiderably;  any  caufe  which  diminifhes 
the  quantity  of  the  water,  moft  fenfibly  diminifhes  the  force  and 
the  velocity  of  the  ftream. 

An  increafe  *  of  water  in  the  bed  of  the  river,  always  in- 
creafes  its  rapidity ;  except  in  cafes  of  inundation.  The  inftant 
the  river  has  overflowed  its  banks,  the  velocity  of  its  current  is 
always  turned  that  way,  and  the  inundation  is  perceived  to  con- 
tinue for  fome  days  ;  which  it  would  not  otherwife  do,  if,  as 
foon  as  the  caufe  was  difcontinued,  it  acquired  its  former  ra- 
pidity. * 

A  violent  ftorin,  that  fets  dire&ly  up  againft  the  courfe  of 
the  ftream,  will  always  retard,  and  fometimes  entirely  ftop  its 
courfe.  I  have  feen  an  inftance  of  this,  when  the  bed  of  a  large 
river  was  left  entirely  dry  for  fome  hours,  and  fifh  were  caught 
among  the  ftones  at  the  bottom. 

Inundations  are  generally  greater  towards  the  fource  of  ri- 
vers, than  farther  down  j  becaufe  the  current  is  generally  fwift- 
er  below  than  above ;  and  that  for  the  reafons  already  affigned. 

A  little  river  f  may  be  received  into  a  large  one,  without 
augmenting  either  its  width  or  depth.  This,  which  at  firft  view 
feems  a  paradox,  is  yet  very  eafily  accounted  for.  The  little  ri- 
ver, in  this  cafe,  only  goes  towards  increafmg  the  fwiftnefs  of 
the  larger,  and  putting  its  dormant  waters  into  motion.  In  this 
manner,  the  Venetian  branch  of  the  Po  was  pufhed  on  by  the 
Ferarefe  branch  and  that  of  Panaro,  without  any  enlargement 
of  its  breadth,  or  depth,  from  thefe  acceffions. 

A  river  tending  to  enter  another,  either  perpendicularly,  or 
in  an  oppofite  direction,  will  be  diverted,  by  degrees,  from  that 
direction,  and  be  obliged  to  make  itfelf  a  more  favourable  en- 
trance downward,  and  more  confpiring  with  the  ftream  of  the 
former. 

f  Buffon,  vol.  ii*  p,  fa  f  Guglielzpiai,  ibicj, 
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The  union  of  two  rivers  into  one,  makes  it  flow  the  fwifter  ^ 
f  nee  the  fame  quantity  of  water,  initead  of  rubbing  aga'mft, 
four  fliores,  now  only  rubs  againft  two.  And,  befides,  the  cur- 
rent being  deeper,  becomes,  of  confequence,  more  fitted  for 
motion. 

With  refpect  to  the  places  from  whence  rivers  proceed,  it 
may  be  taken  for  a  general  rule,  that  the  largeft  *  and  higheft 
mountains  (apply  the  greateft  and  moft  extenfive  rivers.  It  may 
alfo  be  remarked,  in  whatever  direction  the  ridge  of  the  moun- 
tain runs,  the  river  takes  an  oppofite  courfe.  If  the  mountain* 
forinftance,  ftretches  from  north  to  fouth,  the  river  runs  from 
eaft  to  weft  ;  artd  fo  contrariwife.  Thefe  are  fome  of  the  moft 
generally  received  opinions  with  regard  to  the  courfe  of  rivers; 
however,  they  are  liable  to  many  exceptions ;  and  nothing  but 
an  actual  knowledge  of  each  particular  river  can  furnifh  ua 
with  an  exact  theory  of  its  current. 

The  largeft  rivers  of  Europe  are,  firft,  the  Wolga,  which 
is  about  fix  hundred  and  fifty  leagues  in  length,  extending  from 
Refchow  to  Aftrachan.  It  is  remarkable  of  this  river,  that  it 
abounds  with  water  during  the  fummer  months  of  May  an$ 
June  ;  but  all  the  reft  of  the  year  is  fo  mallow  as  fcarce  to  co- 
ver its  bottom,  or  allow  a  paflage  for  loaded  veffels  that  trade 
up  its  ftream.  It  was  up  this  river  that  the  Engliih  attempted 
a  trade  into  Perfia,  in  which  they  were  fo  unhappily  difap- 
pointed,  in  the  year  1741.  The  next  in  order  is  the  Danube. 
The  courfe  of  this  is  about  four  hundred  and  fifty  leagues, 
from  the  mountains  of  Switzerland  to  the  Black  Sea.  It  is  fo 
deep  between  Buda  and  Belgrade,  that  the  Turks  and  Chrif- 
tians  have  had  fleets  of  men  of  war  upon  it ;  which  frequently 
engaged,  during  the  laft  war  between  the  Ottomans  and  the 
Aultrians  :  however,  it  is  unnavigable  further  down,  by  rcafoa 
of  its  cataracts,  which  prevent  its  commerce  into  the  Black 
Sea.  The  Don,  or  Tanais,  which  is  four  hundred  leagues  from 
the  fource  of  that  branch  of  it  called  the  Sofna,  to  its  mouth 
in  the  Euxine  £ea.  In  one  part  of  its  courfe,  it  approaches 

*  Do&or  Hallcy. 
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near  the  Wolga  •,  and  Peter  the  Great  had  aftually  begun  a 
canal,  by  which  he  intended  joining  thofe  two  rivers  :  which 
he  did  not  live  to  finifh.  The  Nieper,  or  Borifthenes,  which 
rifes  in  the  middle  of  Mufcovy,  and  runs  a  courfe  of  three 
hundred  and  fifty  leagues,  to  empty  itfelf  into  the  Black  Sesu 
The  Old  Coflacks  inhabit  the  banks  and  iflands  of  this  river  ; 
and  frequently  crofs  the  Black  Sea,  to  plunder  the  maritime  pla- 
ces on  the  coafls  of  Turkey.  The  Dwina,  which  takes  its 
rife  in  a  province  of  the  fame  name  in  Ruffia,  then  runs  a 
courfe  of  three  hundred  leagues,  and  difembogues  into  the 
White  Sea,  a  little  below  Archangel. 

The  largeft  rivers  of  Afia  are,  the  Hoanho,  in  China,  which 
is  eight  hundred  and  fifty  leagues  in  length,  computing  from 
its  fource  at  Raja  Ribron,  to  its  mouth  in  the   Gulph  of 
Changi.  The  Jenifca  of  Tartary,  about  eight  hundred  leagues 
in  length,  from  the  Lake  Selinga,  to  the  Icy  Sea.    This  river 
is,  by  fome,  fuppofed  to  fupply  moft  of  that  great  quantity  of 
drift  wood  which  is  feen  floating  in  the  feas,  near  the  Arclic 
circle.  The  Oby,  of  five  hundred  leagues,  running  from  the 
lake  of  Kila  into  the  Northern  Sea.  The  Amour,  in  Eaftem 
Tartary,  whofe  courfe  is  about  five  hundred  and  feventy-five 
leagues,  from  its  fource  to  its  entrance  into  the  Tea  of  Kampt- 
Ikatka.  The  Kiam,  in  China,  five  hundred  and  fifty  leagues  in 
length.  The  Ganges,  one  of  the  moft  noted  rivers  in   the 
world,  and  about  as  long  as  the  former.  It  rifes  in  the  moun- 
tains which  feparate  India  from  Tartary  ;  and  running  through 
the  dominions  of  the  Great  Mogul,  difcharges  itfelf  by  feve- 
ral  mouths  into  the  Bay  of  Bengal.  It  is  not  only  efteemed  by 
the  Indians  for  the  depth  and  purenefs  of  its  ilream,  but  for 
a  fuppofed  fan&ity  which  they  believe  to  be  in  its  waters.  It 
is  vifited  annually  by  feveral  hundred  thoufand  pilgrims,  who 
pay  their  devotions  to  the  river  as  to  a  God  ;  for  favage  fimpli- 
city  is  always  known  to  miftake  the  bleilings  of  the  Deity,  for 
the  Deity  himfelf.  They  carry  their  dying  friends  from  diftant 
countries,   to  expire  on  its  banks ;  and  to  be  buried  in  its 
flream.  The  water  is  loweft  in  April  or  May  ;  but  the  rains 
beginning  to  fall  foon  after,  the  flat  country  is  overflowed  for 
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feveral  miles,  till  about  the  end  of  September  *,  the  waters 
then  begin  to  retire,  leaving  a  prolific  fediment  behind,  that 
enriches  the  foil,  and,  in  a  few  days  time,  gives  a  luxuriance 
to  vegetation,  beyond  what  can  be  conceived  by  an  European. 
Next  to  this  may  be  reckoned  the  (till-more  celebrated  river 
Euphrates.  This  rifes  from  two  fourcss,  northward  of  the 
city  Erzerum,  in  Turcomania  ;  and  unites  about  three  days 
journey  below  the  fame  ;  from  whence,  after  performing  a 
courfe  of  five  hundred  leagues,  it  falls  into  the  Gulph  of  Per- 
fia,  fifty  miles  below  the  city  of  Baflbra  in  Arabia.  The  river 
Indus  is  extended  from  its  fource  to  its  difcharge  into  the 
Arabian  fea,  four  hundred  leagues. 

The  largeft  riven  of  Africa  are,  the  Senegal,  which  runs 
a  courfe  of  not  lefs  than  eleven  hundred  leagues,  compre- 
hending the  Niger,  which  fome  have  fuppofed  to  fall  into  it. 
However,  later  accounts  feem  to  affirm  that  the  Niger  is  loft 
in  the  fands,  about  three  hundred  miles  up  from  the  weftern 
coafts  of  Africa.  Be  this  as  it  may,  the  Senegal  is  well  known 
to  be  navigable  for  more  than  three  hundred  leagues  up  the 
country  ;  and  how  much  higher  it  may  reach  is  not  yet  difco- 
vered,  as  the  dreadful  fatality  of  the  inland  parts  of  Africa, 
not  only  deter  curiofity,  but  even  avarice,  which  is  a  much 
ftronger  paffion.  At  the  end  of  laft  war,  of  fifty  Englifhmen 
that  were  fenr  to  the  factory  at  Galam,  a  place  taken  from 
the  French,  and  nine  hundred  miles  up  the  river,  only  one 
returned  to  tell  the  fate  of  his  companions,  who  were  killed 
by  the  climate.  The  celebrated  river  Nile  is  faid  to  be  nine 
hundred  and  feventy  leagues,  from  its  fource  among  the  moun- 
tains of  the  Moon,  in  Upper  ^Ethiopia,  to  its  opening  into 
the  Mediterranean  fea.  The  fources  of  this  river  were  confider- 
ed  as  infcrutable  by  the  ancients  ;  and  the  caufes  of  its  peri- 
odical inundation  were  equally  unknown.  They  have  both 
been  afcertained  by  the  miifionaries  who  have  travelled  into 
the  interior  parts  of  ^Ethiopia.  The  Nile  takes  its  rife  in  the 
kingdom  of  Gojam*,  from  a  fmall  aperture  on  the  top  of  a 
mountain,  which,  though  not  above  a  foot  and  a  half  over,  yet 

*  Kircher  mund.  fubt.  vol.  ii.  p.  72, 
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was  unfathomable.  This  fountain,  \vhen  arrived  at  the  foot 
of  the  mountain,  expands  into  a  river  ;  and,  being  joined  by- 
others,  forms  a  lake  thirty  leagues  long,  and  as  many  broad  5 
from  this,  its  channel,  in  fome  meafure,  winds  back  to  the 
country  where  it  firft  began  ;  from  thence,  precipitating  by 
frightful  catara6ts,  it  travels  through  a  variety  of  defart  regi- 
ons, equally  formidable,  fuch  as  Amhara,  Olaca,  Damot,  and 
Xaoa.  Upon  its  arrival  in  the  kingdom  of  Upper  Egypt,  it 
runs  through  a  rocky  channel,  which  fome  late  travellers  have 
miiiaken  for  its  cataracts.  In  the  beginning  of  its  courfe,  it 
receives  many  lefler  rivers  into  it ;  and  Pliny  was  miftaken, 
in  faying  that  it  received  none.  In  the  beginning  alfo  of  its 
courfe,  it  has  many  windings  ;  but,  for  above  three  hundred 
leagues  from  the  fea,  it  runs  in  a  direct  line.  Its  annual  over- 
flowings arife  from  a  very  obvious  caufe,  which  is  almoft  uni- 
verfal  with  all  the  great  rivers  that  take  their  fource  near  the 
Line. 'The  rainy  feafon,  which  is  periodical  in  thofe  climates, 
floods  the  rivers  ;  and,  as  this  always  happens  in  our  fummer, 
fo  the  Nile  is  at  that  time  tf-verflowed.  I'rom  thefe  inundations, 
the  inhabitants  of  Egypt  derive  happinefs  and  plenty  ;  and, 
when  the  river  does  not  rife  to  its  accuftomed  heights,  they 
prepare  for  an  indifferent  harveft.  It  begins  to  overflow  about 
the  feventeenth  of  June  ;  it  generally  continues  to  augment 
for  forty  days,  and  decreafes  in  about  as  many  more.  This 
time  of  increafe  and  decreafe,  however,  is  much  more  incon- 
fiderable  now  than  it  was  among  the  ancients.  Herodotus  in- 
forms us,  that  it  was  an  hundred  days  rifing,  and  as  many  fall* 
ing  ;  which  fhows  that,  the  inundation  was  much  greater  at 
that  time  than  at  prefent.  M.  Buffon  *  has  afcribed  the  pre- 
fent  diminution,  as  well  to  the  lefiening  of  the  mountains  of 
the  moon,  by  their  fubftance  having  fo  long  been  warned 
down  with  the  ftream,  as  to  the  riling  of  the  earth  in  Egypt, 
that  ha*s  for  fo  many  ages  received  this  extraneous  fupply.  But 
we  do  not  find,  by  the  buildings  that  have  remained  fince  the 
times  of  the  ancients,  that  the  earth  is  much  raifed  fince  then. 
Befides  the  Nile  in  Africa,  we  may  reckon  the  Zara>  and  the 

*  Bufibn,  vol.  ii.  p.  &U 
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Coanza,  from  the  greatnefs  of  whofe  openings  into  the  fea, 
and  the  rapidity  of  whofe  ftreams,  we  form  an  citimate  of  the 
great  dillance  from  whence  they  come.  Their  courfes,  how- 
ever, are  fpeiu  in  watering  dtferts  and  favage  countries, 
whofe  poverty  or  fiercencfs  has  kept  Grangers  away. 

But,  of  all  parts  of  the  world,  America,  as  it  exhibits  the 
mod  lofty  mountains,  fo  alfo  it  fupplies  the  largeft  rivers.  The 
foremoil  of  thefe  is  the  great  river  Amazons,  which,  from 
its  fource  in  the  lake  of  Laurieocha,  to  its  difcharge  into  the 
Weftern  Ocean,  performs  a  courfe  of  more  than  twelve  hun- 
dred leagues*.  The  breadth  and  depth  of  this  river  are  anfwer- 
able  to  its  vail  length  ;  and,  where  its  width  is  mod  contrac- 
ted, its  depth  is  augmented  in  proportion.  So  great  is  the  body 
of  its  waters,  that  other  rivers,  though  before  the  objects  of 
admiration,  themfelves  are  loll  in  its  bofom.  It  proceeds,  after 
their  junction,  with  its  ufual  appearance,  without  any  vifible 
change  in  its  breadth  or  rapidity  ;  and,  if  we  may  fo  express  it, 
remains  great  without  often tation.  In  fome  places  it  difplays 
its  whole  magnificence,  dividing  into  feveral  large  branches, 
and  encompaffing  a  multitude  of  iilands  ;  and,  at  length,  dif- 
charging  itfelf  into  the  ocean,  by  a  channel  of  an  hundred 
and  fifty  miles  broad.  Another  river,  that  may  almoft  rival  the 
former,  is  the  St.  Lawrence,  in  Canada,  which,  rifing  in  the 
lake  Affiniboils,  pailes  from  one  lake  to  another,  from  Chrifti- 
naux  to  Alempigo  ;  from  thence  to  lake  Superior ;  thence  to 
the  lake  Hurons  ;  to  lake  Erie  ;  to  lake  Ontario  ;  and,  at  laft, 
after  a  courfe  of  nine  hundred  leagues,  pours  their  collected 
waters  into  the  Atlantic  ocean.  The  river  Mifliflippi  is  of  more 
than  feven  hundred  leagues  in  length,  beginning  at  its  fource, 
near  the  lake  Afllniboils,  and  ending  at  its  opening  into  the 
Gulph  of  Mexico.  The  river  Plate  runs  a  length  of  more  than 
eight  hundred  leagues  from  its  fource  in  the  river  Parana,  to 
its  mouth.  The  river  Oroonoko  is  feven  hundred  and  fifty-five 
leagues  in  length,  from  its  fource  near  Pafto,  to  its  difcharge 
into  the  Atlantic  ocean. 

Such  is  the  amazing  length  of  our  greateft  rivers  ;  and  even 
•Ulloa.voli.p.  388, 
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in  fome  of  thefe,  the  moil  remote  fources  very  probably  yet 
continue  unknown.  In  fa&,  if  we  confider  the  number  of  ri- 
vers which  they  receive,  and  the  little  acquaintance  we  have 
with  the  regions  through  which  they  run,  it  is  not  to  be  won- 
dered at  that  geographers  are  divided  concerning  the  fources  of 
moll  of  them.  As  among  a  number  of  roots,  by  which  nou- 
rimment  is  conveyed  to  a  (lately  tree,  it  is  difficult  to  deter- 
mine precifely  that  by  which  the  tree  is  chiefly  fupplied  ;  fo, 
among  the  many  branches  of  a  great  river,  it  is  equally  difficult 
to  tell  which  is  the  original.  Hence  it  may  eafily  happen,  that  a 
fmaller  branch  is  taken  for  the  capital  fhream  ;  and  its  runnings 
are  purfued  and  delineated,  in  prejudice  of  fome  other  branch 
that  better  deferved  the  name  and  the  description.  In  this 
manner*,  in  Europe,  the  Danube  is  known  to  receive  thirty 
lefier  rivers ;  the  Wolga,  thirty-two  or  thirty-three.  In  Afia, 
the  Hohanno  receives  thirty-five  ;  the  Jenifca  above  fixty  ;  the 
Obyasmany;  the  Amour  about  forty  jthe.Nanquin  receives  thir- 
ty rivers  *,  the  Ganges  twenty  ;  and  the  Euphrates  about  eleven. 
In  Africa,  the  Senegal  receives  more  than  twenty  rivers  ;  the 
Nile  receives  not  one  for  five  hundred  leagues  upwards,  and 
then  only  twelve  or  thirteen.  In  America,  the  river  Amazons 
receives  above  fixty,  and  thofe  very  confiderable  -,  the  river  St. 
Lawrence  about  forty,  counting  thofe  which  fall  into  its  lakes  ; 
the  Miffifiippi  receives  forty  ;  and  the  river  Plate  above  fifty. 

I  mentioned  the  inundations  of  the  Ganges  and  the  Nile  ; 
but  almoft  every  other  great  river,  whofe  fource  lies  within  the 
tropics,  has  its  dated  inundations  alfo.  The  river  Pegu  has 
been  called,  by  travellers,  the  Indian  Nile,  becaufe  of  the  fimi- 
lar  overflowings  of  its  ilream  :  this  it  does  to  an  extent  of  thir- 
ty leagues  on  each  fide ;  and  fo  fertilizes  the  foil,  that  the  in* 
habitants  fend  great  quantities  of  rice  into  other  countries,  and 
have  ftill  abundance  for  their  own  confumption.  The  river  Se- 
negal has  likewife  its  inundations,  which  cover  the  whole  flat 
country  of  Negroland,  beginning  and  ending  much  about  the 
fame  time  with  thofe  of  the  Nile  ;  as,  in  fa£,  both  rivers  rife 
from  the  fame  mountains.  But  the  difference  between  the  ef- 

*  I?uffoR,vol,  ii.  p.  74. 
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fech  of  the  inundations  in  each  river  is  remarkable  :  the  one 
diilributes  health  and  plenty  i  but  the  other,  difeafes,  fa- 
mine, and  death.  The  inhabitants  along  the  torrid  coafts  of  the 
Senegal,  can  receive  no  benefit  from  any  additional  manure 
the  river  may  carry  down  to  their  foil,  which  is,  by  nature,  more 
than  fufficiently  luxuriant  •,  or,  even  if  they  could,  they  have 
not  induflry  to  turn  it  to  advantage.  The  banks,  therefore,  of 
the  rivers  lie  uncultivated,  overgrown  with  rank  and  noxious 
herbage,  and  infefted  with  thoufands  of  animals  of  various  ma- 
lignity. Every  new  flood  only  tends  to  increafe  the  ranknefs  of 
the  foil,  and  to  provide  frefh  (belter  for  the  creatures  that  in- 
feft  it.  If  the  flood  continues  but  a  few  days  longer  than  ufual, 
the  improvident  inhabitants,  who  are  driven  up  into  the  higher 
grounds,  begin  to  want  provifion,  and  a  famine  enfues.  When 
the  river  begins  to  return  into  its  channel,  the  humidity  and 
heat  of  the  air  are  equally  fatal ;  and  the  carcafes  of  infinite 
numbers  of  animals,  fwept  away  by  the  inundation,  putrefy- 
ing in  the  fun,  produce  a  ftench  that  is  almofl  infupportable. 
But  even  the  luxuriance  of  the  vegetation  itfelf,  becomes  a 
nuifance.  I  have  been  aflured,  by  perfons  of  veracitv,  that  have 
been  up  the  river  Senegal,  that  there  arc  fome  plants  that  grow 
along  the  coaft,  the  fmell  of  which  is  fo  powerful  that  it  is 
hardly  to  be  endured.  It  is  certain  that  all  the  fhilcrs  and  fol- 
diers  who  have  been  at  our  factories  there,  afcribe  the  unwhole- 
fomenefs  of  the  voyage  up  the  dream,  to  the  vegetable  vapour. 
However  this  be,  the  inundations  of  the  rivers  in  this  wretch- 
ed part  of  the  globe,  contribute  fcarce  any  advantage,  if  we 
except  the  beauty  of  the  profpc£ls  which  they  afford.  Thefe, 
indeed,  arc  fmiflied  up  beyond  the  utmod  reach  of  art  :  a  fpa- 
cious  glaiTy  river,  with  its  banks  here  and  there  fringed  to  the 
very  furface  by  the  mangrove  tree,  that  grows  down  into  the 
water,  prefents  itfelf  to  our  view.  Lofty  forefls  of  various  co- 
lours, with  openings  between,  carpeted  with  green  plants, 
and  the  mod  gaudy  flowers  ;  beads  and  animals,  of  various 
kinds,  that  (land  upon  the  banks  of  the  riv^r,  and,  with  a  fort 
of  wild  curiofity,  furvey  the  mariners  as  they  pafs,  contribute 
to  heighten  the  fcenc.  This  is  the  iketca  of  an  African  prof- 
Voi,  I.  S 
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pect ;  which  delights  the  eye,  even  while  it  deftroys  the  con- 
dilution. 

Befide  thefe  annually  periodical  inundations,  there  are  ma- 
ny rivers  that  overflow  at  much  fhorter  intervals.  Thus  moil 
of  thole  in  Peru  and  Chili  have  fcarce  any  motion  by  night ; 
but,  upon  the  appearance  of  the  morning  fun,  they  refume 
their  former  rapidity  :  this  proceeds  from  the  mountain  fnows, 
which,  melting  with  the  heat,  increafe  the  ftream,  and  conti- 
nue to  drive  on  the  current  while  the  fun  continues  to  difTolve 
them.  Some  rivers  alfo  flow  with  an  even  fleady  current,  from 
their  fource  to  the  fea  ;  others  flow  with  greater  rapidity,  their 
ftream  being  poured  down  in  a  catarad,  or  fwallowed  by  the 
fands,  before  they  reach  the  fea. 

The  rivers  of  thofe  countries  that  have  been  leaft  inhabited, 
are  ufually  more  rocky,  uneven,  and  broken  into  water-falls  or 
cataracts,  than  thofe  where  the  induftry  of  man  has  been  more 
prevalent.  Wherever  man  comes,  nature  puts  on  a  milder  ap- 
pearance :  the  terrible  and  the  fublime  are  exchanged  for  the 
gentle  and  ufeful ;  the  cataract  is  floped  away  into  a  placid 
ftream  ;  and  the  banks  become  more  fmooth  and  even*.  It 
muft  have  required  ages  to  render  the  Rhone  or  the  Loire  na- 
vigable j  their  beds  muft  have  been  cleaned  and  directed  ;  their 
inequalities  removed ;  and,  by  a  long  court  of  induftry,  na- 
ture muft  have  been  taught  to  confpire  with  the  defires  of  her 
controller.  Every  one's  experience  muft  have  fupplied  in- 
ftances  of  rivers  being  thus  made  to  flow  more  evenly  and 
more  beneficially  to  mankind  ;  but  there  are  fome  whofe  cur- 
rents are  fo  rapid,  and  falls  fo  precipitate,  as  no  art  can  ob- 
viate ;  and  that  muft  for  ever  remain  as  amazing  inftances  of 
incorrigible  nature. 

Of  this  kind  are  the  cataracts  of  the  Rhine  ;  one  of  which 
I  have  feen  exhibit  a  very  ftrange  appearance  ;  it  was  that  at 
SchafFhaufen,  which  was  frozen  quite  acrofs,  and  the  water 
flood  in  columns  where  the  cataract  had  formerly  fallen.  The 
Nile,  as  was  find,  has  its  cataracts.  The  river  Vologda,  in  Ruf- 
fia,  has  two.  The  river  Zara,  in  Africa,  has  one  near  its  fource. 

*  BufTou,  vol.  ii.  p.   90. 
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The  river  Velino,  in  Italy,  has  a  cataract  of  above  an  hundred 
and  fifty  feet  perpendicular.  Near  the  city  of  Gottenburgh*,  in 
Sweden,  the  river  there  ruflies  down  from  a  prodigious  high 
precipice,  into  a  deep  pit,  with  a  terrible  noife,  and  fuch 
dreadful  force,  that  thofe  trees,  defigncd  for  the  mails  of  iliips, 
which  are  floated  down  the  river,  ufually  are  turned  upfide 
down  in  their  fall,  and  often  are  fliattercd  to  pieces,  by  being 
dafhed  againfl  the  furface  of  the  water  in  the  pit ;  this  occurs 
if  the  mafts  fall  fideways  upon  the  water  ;  but  if  they  fall 
endways,  they  dive  fo  far  under  water,  that  they  difappear  for 
a  quarter  of  an  hour,  or  more  :  the  pit  into  which  they  are  thus 
plunged,  has  been  often  founded  with  a  line  of  fome  hundred 
fathoms  long,  but  no  ground  has  been  found  hitherto.  There 
is  alfo  a  cataract  at  Powerfcourt,  in  Ireland,  in  which,  if  I  am 
rightly  informed,  the  water  falls  three  hundred  feet  perpendi- 
cular ;  which  is  a  greater  defcent  than  any  other  cataract  in 
any  part  of  the  world.  There  is  a  cataracl:  at  Albany  in  the 
province  of  New-York,  which  pours  its  flream  fifty  feet  per- 
pendicular. But  of  all  the  cataracts  in  the  world,  that  of  Nia- 
gara, in  Canada,  if  we  confider  the  great  body  of  water  that 
falls,  muft  be  allowed  to  be  the  greateft,  and  the  moil  aftoniili- 
ing. 

This  amazing  fall  of  water  is  made  by  the  river  St.  Law- 
rence, in  its  paifage  from  the  lake  Erie  into  the  lake  Onta- 
rio. We  have  already  faid,  that  the  St.  Lawrence  is  one  of  the 
largeft  rivers  in  the  world  ;•  and  yet  the  whole  of  its  waters 
are  here  poured  down,  by  a  fail  of  an  hundred  and  fifty  feet 
perpendicular.  It  is  not  eafy  to  bring  the  imagination  to  corre- 
fpond  with  the  greatnefs  of  the  fcene ;  a  river  extremely  deep 
and  rapid,  and  that  ferves  to  drain  the  waters  of  almofl  all 
North- America  into  the  Atlantic  ocean,  is  here  poured  preci- 
pitately down  a  ledge  of  rocks,  that  rife,  like  a  wall,  acrofs  the 
whole  bed  of  its  ilream.  The  width  of  the  river,  a  little  above 
is  near  three  quarters  of  a  mile  ;  2nd  the  rocks,  where 
it  grows  narrower,  are  four  hundred  yards  over.  Their  direc- 
tion is  not  ilraic  acrofs,  but  hollowing  inwards,  like  a  horfe- 

*  Phil.  Tranf.  vol.  ii.  p.  325. 
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fhoe ;  fo  that  the  cataract,  which  bends  to  the  fhape  cf  the 
obftacle,  rounding  inwards,  prefents  a  kind  of  theatre  the  moft 
tremendous  in  nature.  Juft  in  the  middle  of  this  circular  wall 
of  waters,  a  little  ifland,  that  has  braved  the  fury  of  the  cur- 
rent, prefents  one  of  its  points,  and  divides  the  ftream  at  top 
into  two  ;  but  it  unites  again  long  before  it  has  got  to  the  bot- 
tom. The  noife  of  the  fall  is  heard  at  feveral  leagues  diftance; 
and  the  fury  of  the  waters,  at  the  bottom  of  their  fall,  is  in- 
conceivable. The  darning  produces  a  mift  that  rifes  to  the  very 
clouds  ;  and  that  produces  a  moft  beautiful  rainbow,  when 
the  fun  fhines.  It  may  eafily  be  conceived,  that  fuch  a  cataract 
quite  deftroys  the  navigation  of  the  ftream  ;  and  yet  fome  In- 
dian canoes,  as  it  is  faid,  have  been  known  to  venture  down 
it  with  fafety. 

Of  thofe  rivers  that  lofe  themfelves  in  the  fands,  or  are  fvval- 
lowed  up  by  chafms  in  the  earth,  we  have  various  informa- 
tion. What  we  are  told  by  the  ancients,  of  the  river  Alpheus, 
in  Arcadia,  that  finks  into  the  ground,  and  rifes  again  near  Sy- 
racufe,  in  Sicily,  where  it  takes  the  name  of  Arethufa,  is  better 
known  than  credited.  But  we  have  better  information  \vithre- 
fpecl:  to  the  river  Tigris  being  loft  in  this  manner  under  Mount 
Taurus ;  of  the  Guadalquiver,  in  Spain,  being  buried  in  the 
fands  ;  of  the  river  Greatah,  in  Yorkfnire,  running  under 
ground,  and  rifmg  again ;  and  even  of  the  great  Rhine  itfelf, 
a  part  of  which  is  no  doubt  loft  in  the  fands,  a  little  above 
Leyden.  But  it  ought  to  be  obferved  of  this  river,  that  by 
much  the  greateft  part  arrives  at  the  ocean.  For,  although  the 
ancient  channel,  which  fell  into  the  fea,  a  little  weft  of  that 
city,  be  now  entirely  choaked  up,  yet  there  are  ftill  a  number 
of  fmall canals,  that  carry  a  great  body  of  waters  to  the  fea: 
and,  befides,  it  has  two  very  large  openings,  the  Lech,  and  the 
Waal,  below  Rotterdam,  by  which  it  empties  itfelf  abun- 
dantly. 

Be  this  as  it  will,  nothing  is  more  common  in  fultry  and 
fandy  deferts,  than  rivers  being  thus  either  loft  in  the  fands,  or 
entirely  dried  up  by  the  fun.  And  hence  we  fee,  that  under 
the  line,  the  fmall  rivers  are  but  few ;  for  fuch  little  ftreams 
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as  are  common  in  Europe,  and  which  with  us  receive  the  name 
of  rivers!]  \\ould  quickly  evaporate  in  thofe  parching  and  ex- 
tcl  ts.  It  is  even  confidently  aflerted,  that  the  great 

river  Nv.cr  itfelf  is  thus  loft  before  it  reaches  the  ocean;  and 
tMt  iis  iuppofed  mouths,  the  Gambia  and  the  Senegal,  arc 
diitiuct  rivers,  th«t  come  a  vaft  way  from  the  interior  parts  of 
the  country.  It  appears,  therefore,  that  the  rivers  under  the 
line  arc  large ;  but  it  is  otherwife  at  the  poles',  where  they 
mull  neceflarily  be  fmall.  In  that  defolate  region,  as  the  moun- 
tains are  covered  with  perpetual  ice,  which  melts  but  little,  or 
not  at  all,  th^  fprings  and  rivulets  are  furnifhed  with  a  very 
fmall  fupply.  Here,  therefore,  men  and  beads  would  perifli, 
and  die  for  third,  if  Providence  had  not  ordered,  that  in  the 
hardeft  winter,  thaws  mould  intervene,  which  depofit  a  fmall 
quantity  of  fnow-water  in  pools  under  the  ice  ;  and  from 
this  fource  the  wretched  inhabitants  drain  a  fcanty  beverage. 

Thus,  whatever  quarter  of  the  globe  we  turn  to,  we  fhall 
find  new  reafons  to  be  fatisned  with  that  part  of  it  in  which 
we  ourfelves  refide.  Our  rivers  furnifh  all  the  plenty  of  the 
African  ilream,  without  its  inundation  ;  they  have  all  the  cool- 
nefs  of  the  polar  rivulet,with  a  more  conflant  fupply  ;  they  may 
want  the  terrible  magnificence  of  huge  cataracts,  or  extenfive 
lakes,  but  they  are  more  navigable,  and  more  tranfparent ;  tho' 
lets  deep  and  rapid  than  the  rivers  of  the  torrid  zone,  they  are 
more  manageable,  and  only  wait  the  will  of  man  to  take  their 
direction.  The  rivers  of  the  torrid  zone,  like  the  monarchs 
of  the  country,  rule  with  defpotie  tyranny,  profufe  in  their 
bounties,  and  ungovernable  in  their  rage.  The  rivers  of  Eu- 
rope, like  their  kings,  are  the  friends,  and  not  the  opprefibrs  of 
the  people  ;  bounded  by  known  limits,  abridged  in  the  pow- 
er of  doing  illj  directed  by  human  fagacity,  andonlv 
dom  to  dillributc  happincfs  and  plenty. 

*  Kranta'o  Hiftory  of  Greenland,  vol.  i.  p.  41 
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CHAP.     XV. 

Of  the  Ocean  in  general ;  and  of  its  Saltncfs. 

IF  we  look  upon  a  map  of  the  world,  we  (hall  find  that  the 
ocean  occupies  confiderably  more  of  the  globe,  than  the 
land  is  found  to  do.  This  immenfe  body  of  waters  is  difFufed 
round  both  the  old  and  new  continent,  to  the  fouth  ;  and  may 
furround  them  alfo  to  the  north,  for  what  we  know ;  but  the 
ice  in  thofe  regions  has  flopped  our  enquiries.  Although  the 
ocean,  properly  fpeaking,  is  but  one  extenfive  meet  of  waters, 
continued  over  every  part  of  the  globe,  without  interruption, 
and  although  no  part  of  it  is  divided  from  the  fed,  yet  geo- 
graphers have  diilinguifhed  it  by  different  names ;  as  the  At- 
lantic or  Weftern  ocean,  the  Northern  ocean,  the  Southern 
ocean,  the  Pacific  ocean,  and  the  Indian  ocean.  Others  have 
divided  it  differently,  and  given  other  names-,  as  the  Frozen 
ocean,  the  Inferior  ocean,  or  the  American  ocean.  But  all 
thefe  being  arbitrary  diftin&ions,  and  not  of  nature's  making, 
the  naturalifl  may  confider  them  with  indifference. 

In  this  vaft  receptacle,  almoft  all  the  rivers  of  the  earth  ulti- 
mately terminate  ;  nor  do  fuch  great  fupplies  feem  to  increafe  its 
(lores  ;  for  it  is  neither  apparently  fwollen  by  their  tribute,  nor 
<liminifhed  by  their  failure  ;  it  (till  continues  the  fame.  Indeed, 
what  is  the  quantity  of  water  of  all  the  rivers  and  lakes  in  the 
world,  compared  to  that  contained  in  this  great  receptacle*  ?  If 
we  mould  offer  to  make  a  rude  eflimate,  we  mall  find  that  all  the 
rivers  in  the  world,  flowing  into  the  bed  of  the  fea,  with  a  conti- 
nuance of  their  prefent  (tores,  would  take  up  at  leaft  eight  hun- 
dred years  to  fill  it  to  its  prefent  height.  For,  fuppofing  the 
fea  to  be  eighty-five  millions  of  fquare  miles  in  extent,  and  a 
quarter  of  a  mile,  upon  an  average,  in  depth,  this,  upon  cal- 
culation, will  give  above  twenty-one  millions  of  cubic  miles  of 
water,  as  the  contents  of  the  whole  ocean.  Now,  to  eftimate 
the  quantity  of  water  which  all  the  rivers  fupply,  take  any  one 

*  EufTon,  vol.  ij.  p.  70. 
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of  them  :  the  Po,  for  infhncc,  the  quantity  of  \vhofc  difchargc 
into  the  fea,  is  known  to  be  one  cubic  mile  of  water  in  twenty- 
fix  days.  No\v  it  will  be  found,  upon  a  rude  computation,  from 
the  quantity  of  ground  the  Po,  with  its  influent  dreams,  co- 
vers, that  all  the  rivers  of  the  world  furnifh  about  two  thou- 
fand  times  that  quantity  of  water.  In  the  fpace  of  a  year, 
therefore,  they  \\ill  have  difcharged  into  the  fea  about  twenty- 
fix  thoufand  cubic  miles  of  \\ater  •,  and  not  till  eight  hundred 
years,  will  they  have  difcharged  as  much  water  as  is  contained 
in  the  fea  at  prefent.  I  have  not  troubled  the  reader  with  the 
odd  numbers,  left  he  mould  imagine  I  was  giving  precifion  t® 
a  fubjecl  that  is  incapable  of  it. 

Thus  great  is  the  afiemblage  of  waters  diffufed  round  our 
habitable  globe  •,  and  yet,  immeafurable  as  they  fcem,  they  are 
moftly  rendered  fubfervient  to  the  neceffities  and  the  conveni- 
cncies  of  fo  little  a  being  as  man.  Neverthelefs,  if  it  fliould 
be  afked  whether  they  be  made  for  him  alone,  the  queftion  is 
not  eafily  refolved.  Some  philofophers  have  perceived  fo  much 
analogy  to  man  in  the  formation  of  the  ocean,  that  they  have  not 
hefitated  to  aflert  its  being  made  for  him  alone.  The  diftribu- 
tion  of  land  and  water*,  fay  they,  is  admirable  ;  the  one  being 
laid  againft  the  other  fo  fldlfully,  that  there  is  a  juft  equipoife 
of  the  whole  globe.  Thus  the  northern  ocean  balances  againft 
the  fouthern  ;  and  the  new  continent  is  an  exa£l  counter- 
weight to  th'i  old.  As  to  any  objeclion  from  the  ocean's  oc- 
cupying too  large  a  fhare  of  the  globe,  they  contend,  that  there 
could  not  have  been  a  (mailer  furface  employed  to  fupply  the 
earth  v.  ith  a  due  fhare  of  evaporation.  On  the  other  hand,  fomc 
take  the  gloomy  fide  of  the  queftion  ;  they  either  magnifyf  its, 
apparent  defeclsj  or  aflert,  that  Jwhat  feem  defecls  to  us,  may 
be  real  beauties  to  fome  wifer  order  of  beings.  They  obferve, 
that  multitudes  of"  animals  are  concealed  in  the  ocean,  and 
but  a  fmall  part  of  them  are  known  ;  the  reft,  therefore,  they 
not  to  fay,  were  certainly  made  for  their  own  benefit,  and 
not  for  ours.  Ho\v  far  either  of  thefe  opinions  be  juftj  I  will 

*D..  <;:o  Theol.  f  Bur-net's  Theory.  Paffini, 
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not  prefume  to  determine  ;  but  of  this  we  are  certain,  that 
f  God  has  cndov/ed  us  with  abilities  to  turn  this  great  extent  of 
waters  to  our  own  advantage.  He  has  made  thefe  things,  per- 
haps, for  other  ufes  ;  but  he  has  given  us  faculties  to  convert 
them  to  our  own.  This  much-agitated  queftion,  therefore, 
feems  to  terminate  here.  We  fhall  never  know  whether  the 
things  of  this  world  have  been  made  for  our  ufe  ;  but  we  very 
well  know,  that  we  have  been  made  to  enjoy  them.  Let  us 
then  boldly  affirm,  that  the  earth,  and  all  its  wonders,  are  ours  ; 
fince  we  are  furnimed  with  powers  to  force  them  into  our 
fervice.  Man  is  the  lord  of  all  the  fublunary  creation  ;  the 
howling  favage,  the  winding  ferpent,  with  all  the  untam- 
able and  rebellious  offspring  of  nature,  are  deflroyed  in  the 
conteft,  or  driven  at  a  difhance  from  his  habitations.  The  ex- 
tenfive  and  tempeftuous  ocean,  inftead  of  limiting  or  dividing 
his  power,  only  ferves  to  affift  his  induftry,  and  enlarge  the 
fphere  of  his  enjoyments.  Its  billows,  and  its  monfters,  in- 
ftead of  prefenting  a  fcene  of  terror,  only  call  up  the  courage 
of  this  little  intrepid  being  ;  and  the  greateft  dangers  that 
man  now  fears  on  the  deep,  is  from  'nis  fellow  creatures.  In- 
deed, when  I  confider  the  human  race  as  nature  has  formed 
them,  there  is  but  very  little  of  the  habitable  globe  that  feems ,; 
made  for  them.  But,  when  I  confider  them  as  accumulating 
the  experience  of  ages,  in  commanding  the  earth,  there  is  no- 
thing fo  great,  or  fo  terrible.  What  a  poor  contemptible  being 
is  the  naked  favage,  Handing  on  the  beach  of  the  ocean,  and 
trembling  at  its  tumults  !  How  little  capable  is  he  of  conver-  • 
ting  its  terrors  into  benefits  •,  or  of  faying,  behold  an  element 
made  folcly  for  my  enjoyment  !  He  confiders  it  as  an  angry 
deity,  and  pays  it  the  homage  of  fubmimon.  But  it  is  very  dif-  . 
ferent  when  he  has  exercifed  his  mental  powers  ;  when  he 
has  learned  to  find  his  own  fuperiority,  and  to  make  it  fubfer- 
vient  to  his  commands.  It  is  then  that  his  cli-mity  begins  to 

-ir,  and  that  the  true  Deity  is  juftly  pruifcd  for  having  been 
mindful  of  man  ;  for  having  given  him  the  earth  for  his  ha- 

'on,  and  the  fea  for  an  inheritance. 

This  power,  which  man  has  obtained  oy?r  the  ocean,  was 


T  H  E    E  A  R  T  H.  145 

at  firft  enjoyed  in  common  j  and  none  pretended  to  a  right  in 
thit  element,  where  all  itemed  intruders.  The  fea,  therefore, 
was  open  to  all,  till  the  time  of  the  emperor  Juftinian.  His  fuc- 
ceflbr.  Leo,  granted  fuch  as  were  in  pofTciTion  of  the  (liore, 
the  fole  right  of  riming  before  their  reipeftive  territories.  The 
Thracian  Bofphorus  was  the  firft  that  was  thus  appropriated ; 
and  from  that  time  it  has  been  the  druggie  of  moft  of  the  pow- 
ers of  Europe  to  obtain  an  exclufive  right  In  this  element.  The 
republic  of  Venice  claims  the  Adriatic.  The  Danes  are  in  pof- 
fellion  of  the  Baltic.  But  the  Englifh  have  a  more  extenfive 
claim  to  the  empire  of  all  the  feas,  encompafling  the  kingdoms 
of  England,  Scotland,  and  Ireland ;  and  although  thefe  have 
been  long  contefted,  yet  they  are  now  confidered  as  their  in- 
difputable  property.  Every  one  knows,  that  the  great  power  of 
the  nation  is  exerted  on  this  element  j  and  that  the  inftant  Eng- 
land ceafes  to  be  fuperior  upon  the  ocean,  its  fafety  begins  to 
be  precarious. 

It  is,  in  fome  meafure,  owing  to  our  dependence  upon  the 
fea,  and  to  our  commerce  there,  that  we  are  fo  well  acquain- 
ted with  its  extent  and  figure.  The  bays,  gulphs,  currents,  and 
mallows  of  the  ocean,  are  much  better  known  and  examined 
than  the  provinces  and  kingdoms  of  the  earth  itfclf.  The  hor>es 
of  acquiring  wealth  by  commerce,  Las  carried  man  to  much 
greater  lengths  than  the  denre  of  gaining  information  could  have 
done.  In  confequence  of  this,  there  is  fcarce  a  ftrait  or  an  har- 
bour, fcarce  a  rock  or  a  quickfand,  fcarce  an  inflexion  of  the 
fhore,  or  the  jutting  of  a  promontory,  that  has  not  been  mi- 
nutely defcribed.  But  as  thefe  prefent  very  little  entertainment 
to  the  imagination,  or  delight  to  any  but  thofe  whofe  purfuits 
are  lucrative,  they  need  not  be  dwelt  upon  here.  While  the 
merchant  and  the  mariner  are  felicitous  in  defcribing  currents 
and  foundings,  the  naturaliil  is  employed  in  obferving  wonders 
though  not  fo  beneficial,  yet,  to  him,  of  a  much  more  impor- 
tant nature.  The  faltnefs  of  the  fea  feems  to  be  the  foremofl. 

Whence  the  fea  has  derived  that  peculiar  bitterim  faltnefs 
which  we  find  in  it,  appears,  by  Ariftotle,  to  have  exercifed 
the  cunofity  of  naturalifts  in  all  ages.  He  fuppofed,  (and  man- 
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kind  were,  for  ages,  content  with  the  folution),  that  the  fun 
continually  raifed  dry  faline  exhalations  from  the  earth,  and  de- 
pofited  them  upon  the  fea ,  and  hence,  fay  his  followers,  the 
waters  of  the  fea  are  more  fait  at  top  than  at  bottom.  But,  un- 
fortunately for  this  opinion,  neither  of  the  fa6ts  is  true.  Sea 
{alt  is  not  to  be  raifed  by  the  vapours  of  the  fun  ;  and  fea  wa- 
ter is  not  falter  at  the  top  than  at  the  bottom.  Father  Bohours 
is  cf  opinion  that  the  Creator  gave  the  waters  of  the  ocean  their 
faltnefs  at  the  beginning;  not  only  to  prevent  their  corruption, 
but  to  enable  them  to  bear  greater  burdens.  But  their  faltnefs 
does  not  prevent  their  corruption ;  for  fhagnant  fea-water,  like 
frefh,  foon  grows  putrid  :  and,  as  for  their  bearing  greater  bur- 
dens, frefh  water  anfwers  all  the  purpofes  of  navigation  quite 
as  well.  The  eftablifhed  opinion,  therefore,  is  that  of  Boyle*, 
who  fuppofes,  '*  that  the  fea's  faltnefs  is  fupplied,  not  only  from 
rocks  or  mafles  of  fait  at  the  bottom  of  the  fea,  but  alfo  from  the 
fait  which  the  rains  and  rivers,  and  other  waters,  diflblve  in 
their  paffage  through  many  parts  of  the  earth,  and  at  length 
carry  with  them  to  the  fea."  But  as  there  is  a  difference  in  the 
tafte  of  rock-falt,  found  at  land,  and  that  diflblved  in  the  wa- 
ters of  the  ocean,  this  may  be  produced  by  the  plenty  of  nitrous 
and  bituminous  bodies,  that,  with  the  falts,  are  likewife  wafh- 
ed  into  that  great  receptacle.  Thefe  fubftances  being  thus  once 
carried  to  the  fea,  muft  for  ever  remain  there  ;  for  they  do  not 
rife  by  evaporation,  fo  as  to  be  returned  back  from  whence  they 
came.  Nothing  but  the  frem  waters  of  the  fea  rife  in  vapours  ; 
and  all  the  faltnefs  remains  behind.  From  hence  it  follows,  that 
every  year  the  fea  muft  become  more  and  more  fait ;  and  this 
fpeculation  ddftor  Halley  carries  fo  far  as  to  lay  down  a  method 
of  finding  out  the  age  of  the  world  by  the  faltnefs  of  its  waters, 
"  For  if  it  be  obferved,f '  fays  he,  "  what  quantity  of  fait  is  at 
prefent  contained  in  a  certain  weight  of  water,  taken  up  from 
the  Cafpian  fea,  for  example,  and,  after  fome  centuries,  what 
greater  quantity  of  fait  is  contained  in  the  fame  weight  of  wa- 
ter, taken  from  the  fame  place  ;  we  may  conclude,  that  in  pro- 
portion as  the  faltnefs  has  increafed,  in  a  certain  time,  fo  much 

*  Boyle,  vol.  iii.  p.  221. 
-*•  Phil.  Tranf.  vol.v.  p.  218. 
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mu ft  it  have  increafed  before  that  time  ;  and  we  may  thus,  by 
the  rule  of  proportion,  make  an  eftimate  of  the  whole  time 
wherein  the  water  woutd  acquire  th-e  degree  of  faltnefs  it 
mould  be  then  poflcfled  of."  All  this  may  be  fine  ;  however, 
an  experiment,  begun  in  this  century,  which  is  not  to  be  com- 
pleted till  fome  centuries  hence,  is  rather  a  little  mortifying 
to  modern  curiofity:  and,  I  am  induced  to  think,  the  inha- 
bitants round  the  Cafpian  fea,  will  not  be  apt  to  undertake  the 
enquiry. 

This  faltnefs  is  found  to  prevail  in  every  part  of  the  ocean  ; 
and  as  much  at  the  furface,  as  at  the  bottom.  It  is  alfo  found 
in  all  thofe  feas  that  communicate  with  the  ocean  ;  but  rather 
in  a  lefs  degree. 

The  great  lakes,  likewife,  that  have  no  outlets  nor  commu- 
nication with  the  ocean,  are  found  to  be  fait ;  but  fome  of  them 
in  lefs  proportion.  On  the  contrary,  all  thofe  lakes  thro'  which 
rivers  run  into  the  fea,  however  extenfive  they  be,  are,  not- 
withstanding, very  frefh  :  for  the  rivers  do  not  depofit  their 
f.ilts  in  the  bed  of  the  lake,  but  carry  them,  with  their  currents, 
into  the  ocean.  Thus  the  lakes  Ontario  and  Erie,  hi  North- 
America,  although  for  magnitude  they  may  be  confidered  as 
inland  feas,  are,  neverthelefs,  frefh  water  lakes  j  and  kept  fo 
by  the  river  St.  Lawrence,  which  pafles  through  them.  But 
thofe  lakes  that  have  no  communication  with  the  fea,  nor  any 
rivers  going  out,  although  they  be  lefs  than  the  former,  aiv, 
however,  always  fait.  Thus,  that  which  goes  by  the  name  of 
the  Dead  Sea,  though  very  fmall,  when  compared  to  thofe  al- 
ready mentioned,  is  fo  exceedingly  fait,  that  its  waters  fcem 
fcarce  capable  of  duTolving  any  more.  The  lakes  of  Mexico, 
and  of  Titicaca,  in  Peru,  though  of  no  great  extent,  are,  ne- 
iulefs,  fait ;  and  both  for  the  fame  reafon. 

Thofe  who  are  willing  to  turn  all  things  to   the  beft,  have 

not   failed  to  confuler   this  faltnefs  of  the  fea,  as  a  peculiar 

blefling  from  Providence,  in  order  to  keep  fo  great  an  element 

fwect  and  wholefome.  What  foundation  there  may  be  in  the 

•  rk,  I  will  not  pretend  to  determine  ;  but  we  (hall  fliortly 
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find  a  much  better  caufe  for  its  being  kept  fweet,  namely,  by 
its  motion. 

On  the  other  hand,  there  have  been  many  who  have  con- 
fidered   the   fubjeft  in  a  different  light,  and  have  tried  every 
endeavour  to  make  falt-watcr  frefh,  fo  as  to  fupply  the  wants 
of  mariners  in  long  voyages,  or  when  exhaufted  of  their  ordi- 
nary ftores.  At  firft  it  was  fuppofed  that  fimple  diftiliation 
would  do  ;  but  it  was  foori  found  that  the  bitter  part  of  the  wa- 
ter ftill  kept  mixed.  It  was  then  tried  by  uniting  fait  of  tartar 
with  fea-water,  and  diftilling  both  :  but  here  the  exptnfe  was 
greater  than  the  advantage.  Calcined  bones  were  next  thought 
of ;  but  an  hogfhead  of  calcined  bones,  carried  to  fea,  v  »uld 
take  up  as  much  room  as  an  hogfhead  of  wr.te.r-  r,nr.  wa    ;rr. '  e 
hard  to  be  obtained.  In  this  ftate,  therefore,  have  the  Attempts 
to  fweeten  fea-water  refted  j  the  chymift  farisfied  with  the  re- 
ality of  his  invention  ;  and  the  mariner  convinced  of  its  being 
ufelefs.  I  cannot,  therefore,  avoid  mentioning  a  kind  of  fuc- 
cedaneum  which  has  been  lately  conceived  fo  anfwer  the  pur- 
pofes  of  frem-w  ater,  when  mariners  are  quite  exhaufted.  It  is 
well  known,  that  perfons  who  go  into  a  warm  bath,  come  out 
feveral  ounces  heavier  than  they  went  in  ;  their  bodies  having 
imbibed  a   correfpondent  quantity  of  water.  This  more  par- 
ticularly happens,  if  they  have  been  previoufly  debarred  from 
drinking,   or  go  in  with  a  violent  thirfl  ;  which   they  quickly 
find  quenched,  and  their  fpirits  reftored.  It  was  fuppofed,  that 
in   cafe  of  a  total  failure  of  frefh-water  at  fea,  a  warm  bath 
might  be  made  of  fea-water,  for  the  ufe  of  mariners  •,  and  that 
their  pores  would  thus  imbibe  the  fluid,  without  any  of  its  faits, 
which  would  be  feen  to  cryftallize  on  the  furface  of  their  bo- 
dies. In  this  manner,  it  is  fuppofed,  a  fufficient  quantity  of 
moifture  may  be  procured  to  fuftain  life,  till  time  or  accident 
furnim  a  more  copious  fupply. 

But,  however  this  bes  the  faltnefs  of  the  fea  can  by  no  means 
be  confidered  as  a  principal  caufe  in  preferring  its  waters  from 
putrefaction.  The  ocean  has  its  currents,  like  rivers,  which 
circulate  its  contents  round  the  globe  ;  and  thefe  may  be  laid 
to  be  the  great  agents  that  keep  it  fweet  and  whofefome,  Its 
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faltnefs  alone  would  by  no  means  anfwer  this  purpofe  :  and 
fome  have  even  imagined,  that  the  various  fubftances  with 
which  it  is  mixed,  rather  tend  to  promote  putrefcence  than 
impede  it.  Sir  Robert  Hawkins,  one  of  our  moil  enlightened 
navigators,  gives  the  following  account  of  a  calm,  in  which 
the  fea  continuing  for  fome  time  without  motion,  began  to 
aflume  a  very  formidable  appearance.  "  Were  it  not,"  fays  he, 
"  for  the  moving  of  the  fea,  by  the  force  of  winds,  tides,  and 
currents,  it  would  corrupt  all  the  world.  The  experiment  of 
this  I  faw  in  the  year  1590,  lying  with  a  fleet  about  the  iflands 
of  Azores,  almoft  fix  months  ;  the  greatefl  part  of  which  time 
we  were  becalmed.  Upon  which  all  the  fea  became  fo  reple- 
niihed  with  feveral  forts  of  jellies,  and  forms  of  ferpents, 
adders  and  fnakes,  as  feemed  wonderful  :  fome  green,  fome 
black,  fome  yellow,  fome  white,  fome  of  divers  colours,  and 
many  of  them  had  life  ;  and  fome  there  were  a  yard  and  a  half, 
and  two  yards  long  ;  which  had  I  not  feen,  I  could  hardly 
have  believed.  And  hereof  are  witnefs  all  the  company  of  the 
fhips  which  were  then  prefent  :  fo  that  a  man  could  hardly 
draw  a  bucket  of  water  clear  of  fome  corruption.  In  which 
voyage,  towards  the  end  thereof,  many  of  every  (hip  fell  fick, 
and  began  to  die  apace.  But  the  fpeedy  paflage  into  our  coun- 
try, was  a  remedy  to  the  crazed,  and  a  prefervativ^  for  thofe 
that  were  not  touched." 

This  mows,  abundantly,  how  little  the  fea's  faltnefs  was 
capable  of  preferving  it  from  putrefaction  :  b,ut  to  put  the 
matter  beyond  all  doubt,  mr.  Boyle  kept  a  quantity  of  fea- 
water,  taken  up  in  the  Englifii  channel,  for  fome  time  barrelled 
up  ;  and,  in  the  fpace  of  a  few  weeks,  it  began  to  acquire  a 
foetid  fmell*  :  he  was  alfo  allured,  by  one  of  his  acquain- 
tances, who  was  becalmed  for  twelve  or  fourteen  days  in  the 
Indian  fea,  that  the  water,  for  want  of  motion,  began  to  (link  ; 
and  that  had  it  continued  much  longer,  the  ftench  would 
probably  have  poifoned  him.  It  is  the  motion,  therefore,  and 
not  the  faltnefs  of  the  fea,  that  preferves  it  in  its  prefent  (late 
of  falubrity  5  and  this,  very  probably,  by  clafliing  and  break- 

*  Coyle:  vol.  iii.  p.  222. 
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ing  ia  pieces  the,  rudiments,  if  I  may  fo  call  them,  of  the  va- 
rious animals  that  would  otherwise  breed  there,   and  putrefy. 

There  are  fome  advantages,  however,  which  are  derived 
from  the  faltnefs  of  the  fea.  Its  waters  being  evaporated,  fur- 
nifh  that  fait  which  is  ufed  for  domeftic  purpofes  ;  and,  al- 
though in  fomc  places  it  is  made  from  fprings,  and,  in  others, 
dugout  of  mines,  yet  the  greateit  quantity  is  made  only  from 
the  fea.  That  which  is  called  bay  fait,  (from  its  coming  to  us 
by  the  Bay  of  Bifcay)  is  a  itronger  kind,  made  by  evaporation 
in  the  fun  :  that  called  common  fait,  is  evaporated  in  pans 
over  the  fire,  and  is  of  a  much  inferior  quality  to  the  former. 

Another  benefit  arifing  from  the  quantity  of  fait  diffbived 
in  the  fea,  is,  that  it  thus  becomes  heavier,  and,  confequently, 
more  buoyant.  Mr.  Boyle,  who  examined  the  difference  be- 
tween fea-water  and  frefh,  found  that  the  former  appeared  to 
be  about  a  forty-fifth  part  heavier  than  the  latter.  Thofe,  alfo, 
who  have  had  opportunities  of  bathing  in  the  fen,  "pretend  to 
have  experienced  a  much  greater  eafe  in  fwimming  there,  than 
in  frefh  water.  However,  as  we  fee  they  have  only  a  forty-fifth 
part  more  of  their  weight  fuftained  by  it,  I  'am  apt  to  doubt 
whether  fo  minute  a  difference  can  be  practically  perceivable. 
Be  this  as  it  may,  as  fea-water  alters  in  its  weight  from  frefh, 
fo  it  is  found  aifo  to  differ  from  itfelf  in  different  parts  of  the 
ocean.  In  general,  it  is  perceived  to  be  heavier,  and,  confe- 
quently, falter,  the  nearer  we  approach  the  Line*. 

But  there  is  an  advantage  arifing  from  the  faltnefs  of  the  wa- 
ters of  the  fea,  much  greater  than  what  has  yet  been  mention- 
ed j  which  is,  that  their  congelation  is  thus  retarded.  Some, 
indeed,  have  gone  fo  far  as  to  fay,  that  f  fea-water  never 
freezes  :  but  this  is  an  aflertion  contradi&ed  by  experience. 
However,  it  is  certain  that  it  requires  a  much  greater  degree 
of  cold  to  freeze  it,  than  frefh  water  ;  fo  that,  while  rivers 
and  fprings  are  feen  converted  into  one  folid  body  of  ice,  the 
fea  is  always  fit  for  navigation,  and  no  way  affected  by  the 
coldnefs  of  the  feverell  winter.  It  is,  therefore,  one  of  the 

*  Phil.  Tranf.  vol.  II  p.  237.  f  Mscrobius. 
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greateft  blcflings  we  derive  from  this  element,  that,  when  at 
land  all  the  ftores  of  nature  are  locked  up  from  us,  we  find 
the  fea  ever  open  to  our  neceflities,  and  patient  of  the  hand 
of  induftry. 

But  it  mud  not  be  fuppofed,  becaufe  in  our  temperate  cli- 
mate we  never  fee  the  fea  frozen,  that  it  is  in  the  fame  manner 
open  in  every  part  of  it.  A  very  little  acquaintance  with  the 
accounts  of  mariners,  muft  have  informed  us,  that  at  the  po- 
lar regions  it  is  embarrafied  with  mountains,  and  moving  meets 
of  ice,  that  often  render  it  impaflable.  Thefe  tremendous  floats 
are  of  different  magnitudes  ;  fometimes  riling  more  than 
a  thoufand  feet  above  the  furface  of  the  water*,  fometimes 
difTufed  into  plains  of  above  two  hundred  leagues  in  length, 
and,  in  many  parts,  Cxty  or  eighty  broad.  They  are  ufual- 
ly  divided  by  failures  ;  one  piece  following  another  fo  clofe,  that 
a  perfon  may  ftep  from  one  to  the  other.  Sometimes  moun- 
tains are  feen  rifmg  amidil  thefe  plains,  and  prefenting  the  ap- 
pearance of  a  variegated  landfcape,  with  hills  and  vallies,houfcs, 
churches,  and  towers.  Thefe  are  appearances  in  which  ail 
naturalifls  are  agreed  ;  but  the  great  conteft  is  refpe£Ung  their 
formation.  Mr.  BuiTon  aflerts-f,  that  they  are  formed  from 
frefh  water  alone  ;  which  congealing  at  the  mouths  of  great 
rivers,  accumulate  thofe  huge  mafles  that  diflurb  navigation. 
However,  this  great  naturalifh  feems  not  to  have  been  aware 
that  there  are  two  forts  of  ice  floating  in  thefe  fcas ;  the  flat 
ice,  and  the  mountain  ice :  the  one  formed  of  fea-water  on- 
ly ;  the  other,  of  freihj. 

The  flat,  or  driving  ice,  is  entirely  compofcd  of  fea-water. 
. \vhich,  upon  diflblution,  is  found  to  be  fait;  and  is  readily 
diftinguifhed  from  the  mountain  or  frefh-v/ater  ice,  by  its 
whitenefs  and  want  of  tranfparency.  This  ice  is  much  more 
terrible  to  mariners  than  that  which  rifes  up  in  lumps  :  a  fhip 
can  avoid  the  one,  as  it  is  feen  at  a  diftance  ;  but  it  often  gets 
in  among  the  other,  which  fometimes  clofmg,  crufhcs  it  to  pie- 
res.  This, which  mamfeiUy  has  a  different  oiirin  from  t 

nt/.'si  hiftnry  of  Grcenl.uul,  vol.  i.  p. 
t  Duffon,  rol.  ii.  p.  ;  i  K:        - 
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water  ice,  may  perhaps  have  been  produced  in  the  Icy  Sea,  be- 
neath the  pole  ;  or  along  the  coafts  of  Spitzberg,  or  Nova 
Zembla. 

The  mountain-ice,  as  was  faid,  is  different  in  every  refpeft, 
being  formed  of  frefh  water,  and  appearing  hard  and  tranfpa- 
rent ;  it  is  generally  of  a  pale  green  colour,  though  fome 
pieces  are  of  a  beautiful  fky  blue ;  many  large  mailes,  alfo, 
appear  grey  j  and  fome  black.  If  examined  more  nearly,  they 
are  found  to  be  incorporated  with  earth,  ftones,  and  brufh- 
wood  warned  from  the  (here.  On  thefe,  alfo,  are  fometimes 
found,  not  only  earth,  but  nefts  with  birds'  eggs,  at  feveral 
hundred  miles  from  land.  The  generality  of  thefe,  though  al- 
mofl  totally  frefh,  have,  neverthelefs,  a  thick  cruft  of  falt-wa- 
ter  frozen  upon  them,  probably  from  the  power  that  ice  has 
fometimes  to  produce  ice.  Such  mountains  as  are  here  defcrib- 
ed,  are  mofl  ufually  feen  at  fpring-time,  and  after  a  violent 
ftorm,  driving  out  to  fea,  where  they  at  firft  terrify  the  mari- 
ner, and  are  foon  after  dafhed  to  pieces  by  the  continual  warn- 
ing of  the  waves ;  or  driven  into  the  warmer  regions  of  the 
fouth,  there  to  be  melted  away.  They  fometimes,  however, 
ftrike  back  upon  their  native  mores,  where  they  feem  to  take 
root,  at  the  feet  of  mountains ;  and,  as  Mar&ius  tells  us,  are 
fometimes  higher  than  the  mountains  themfelves.  Thofe  feen 
by  him  were  blue,  full  of  clefts  and  cavities,  made  by  the  rain, 
and  crowned  with  fncw,  which,  alternately  thawing  and  freez- 
ing every  year,  augmented  their  fize.  Thefe,  compofed  of  ma- 
terials more  folid  than  that  driving  at  fea,  prefented  a  variety 
of  agreeable  figures  to  the  eye,  that,  with  a  little  help  from 
fancy,  affumed  the  appearance  of  trees  in  bloflbm — the  in  fide 
of  churches,  with  arches,  pillars,  and  windows — and  the  blue 
coloured  rays,  darting  from  within,  prefented  the  refemblance 
of  a  glory. 

If  we  enquire  into  the  origin  and  formation  of  thefe, 
which,  as  we  fee,  are  very  different  from  the  former,  I  think 
we  have  a  very  fatisfaclory  account  of  them  in  Krantz's  Hif- 
tory  of  Greenland  ;  and  I  will  take  leave  to  give  the  paflage, 
with  a  very  few  alterations.  "  Thefe  mountains  o£  ice,"  fays  , 
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he,  "  are  not  fait,  like  the  fea-water,  but  fweet ;  and,  there- 
fore, can  be  formed  no  where  except  on  the  mountains,  in  ri- 
vers, caverns,  and  againft  the  hills  near  the  fea-fhore.  The 
mountains  of  Greenland  are  fo  high,  that  the  fnow  which 
falls  upon  them,  particularly  on  the  north  fide,  is,  in  one  night's 
time,  \vholly  converted  into  ice  :  they  alfo  contain  clefts  and 
cavities,  where  the  fun  feldom  or  never  injects  his  rays  :  be- 
Cdes  thefe,  are  projections,  or  landing  places,  on  the  declivi- 
ties of  the  fteepeft  hills,  where  the  rain  and  fnow-water  lodge, 
and  quickly  congeal.  When  now  the  accumulated  flakes  of 
fnow  flide  down,  or  fall  with  the  rain  from  the  eminences 
above,  on  thefe  prominences  ;  or,  when  here  and  there  a 
mountain-fpring  comes  rolling  down  to  fuch  a  lodging  place, 
where  the  ice  has  already  feated  itfelf,  they  all  freeze,  and  add 
their  tribute  to  it.  This,  by  degrees,  waxes  to  a  body  of  ice, 
that  can  no  more  be  overpowered  by  the  fun ;  and  which, 
though  it  may,  indeed,  at  certain  feafons,  diminifh  by  a  thaw, 
yet,  upon  the  whole,  through  annual  acquifitions,  it  affumes 
an  annual  growth.  Such  a  body  of  ice  is  often  prominent  far 
over  the  rocks.  It  doos  not  melt  on  the  upper  furface,  but 
underneath  ;  and  alfo  cracks  into  many  larger  or  fmaller 
clefts,  from  whence  the  thawed  water  trickles  out.  By  this, 
it  becomes,  at  lad,  fo  weak,  that,  being  overloaded  with  its  own 
ponderous  bulk,  it  breaks  loofe,  and  tumbles  down  the  rocks 
with  a  terrible  crafh.  Where  it  happens  to  overhang  a  pre- 
cipice on  the  more,  it  plunges  into  the  deep  with  a  fhock  like 
thunder ;  and  with  fuch  an  agitation  of  the  water,  as  will 
overfet  a  boat  at  fome  diflance,  as  many  a  poor  Greenlander 
has  fatally  experienced."  Thus  are  thefe  amazing  ice-mountains 
launched  forth  to  fea,  and  found  floating  in  the  waters  round 
both  the  poles.  It  is  thefe  that  have  hindered  mariners  from 
difcovering  the  extenfivc  countries  that  lie  round  the  fouth 
pole  ;  and  thut  probably  block  up  the  paflage  to  China  by  the 
north. 

I  will  conclude  this  chapter  with  one  efFecl:  more,  produced 
by  the  faltnefs  of  the  fea ;  which  is,  the  luminous  appearance 
of  its  waves  in  the  night.  All  who  have  been  fpe&ators  of  a 
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fea  by  night,  a  little  ruffled  with  winds,  feldom  fail  of  obferv-' 
ing  its  fiery  brightnefs.  In  *  fome  places  it  {nines  as  far  as  the 
eye  can  reach  ;  at  other  times  only  when   the  waves  boom 
againft  the  fide  of  the  vefiel,  or  the  oar  dafhes  into  the  water. 
Some  feas  fhine  often  •,  others  more  feldom ;  fome,  ever  when 
particular  winds  blow,  and  others,  within  a  narrow  compafs  j 
a  great  tract  of  light  being  feen  along  the  furface,  whilil  all  the 
reft  is  hid  in  total  darknefs.  It  is  not  eafy  to  account  for  thefe 
extraordinary  appearances  :  fome  have  fuppofed  that  a  number1 
of  luminous  infects  produced  the  effect,  and  this  is  in  reality 
fometimes  the  cafe  ;  in  general,  however,  they  have  every  re-" 
femblance  to  that  light  produced  by  electricity  ;  and,  proba- 
bly, arife  from  the  agitation  and  darning  of  the  faline  particles 
of  the  fluid  againft  each  other.  But  the  manner  in  which  this 
is  done,  for  we  can  produce  nothing  fimilar,  by  any  experi- 
ments hitherto   made,  remains  for   fome  happier  accident  tor 
difcover.  Our  progrefs  in  the  knowledge  of   nature  is  flow ; 
and  it  is  a  mortifying  eonfideration,  that  we  are  hitherto  more 
indebted  for  fuccefs  to  chance  than  induftry. 


C    H     A    P.        XVI. 

Of  the  Tides ,  Motion }  and  Currents  of  the  Sea  /  with  their  EffcEls. 

TT  was  faid,  in  the  former  chapter,  that  the  waters  of  th<i 
fea  were  kept  fweet  by  their  motion  ;  without  which  they 
would  foon  putrefy,  and  fpread  univerfal  infection.  If  we 
look  for  final  caufes,  here,  indeed,  we  have  a  great  and  obvi- 
ous one  that  prefents  itfelf  before  us.  Had  the  fea  been  made 
without  motion,  and  refembling  a  pool  of  ftagnant  water,  the 
nobler  races  of  animated  nature  would  fhortly  be  at  an  end. 
Nothing  would  then  be  left  alive  but  fwarms  of  ill-formed  crea- 
tures, with  fcarce  more  than  vegetable  life ;  and  fubfifting  by 
putrefaction.  Were  this  extenfive  bed  of  waters  entirely  qui- 
cfcent,  millions  of  the  fmailer  reptile  kinds  would  there  find 

*  2oyle,  vol.  i,  p.  294. 
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a  proper  retreat  to  breed  and  multiply  ;  they  would  find 
there  no  agitations,  no  concuffion  in  the  parts  of  the  fluid  to 
crufh  their  feeble  frames,  or  to  force  them  from  the  places 
where  they  were  bred ;  there  they  would  multiply  in  fecurity 
and  cafe,  enjoy  a  ihort  life,  and,  putrefying,  thus  again  give 
nouriihment  to  numberlefs  others,  as  little  worthy  of  exiilence 
as  themfelves.  But  the  motion  of  this  great  element  effectu- 
ally deftroys  the  number  of  thefe  viler  creatures  ,  its  currents, 
and  its  tides,  produce  continual  agitations,  the  mock  of  which 
they  are  not  able  to  endure  ;  the  parts  of  the  fluid  rub  again!! 
each  other,  deftroy  all  vifcidities  j  and  the  ocean,  if  I  may  fo 
cxprefs  it,  acquires  health  by  exercife. 

The  mod  obvious  motion  of  the  fea,  and  the  mod  general- 
ly acknowledged,  is  that  of  its  tides.  This  clement  is  obierved 
to  flow  for  certain  hours,  from  fouth  towards  north  ;  in  which 
motion  or  flux,  which  laits  about  fix  hours,  the  fea  gradually 
fwells ;  fo  that,  entering  the  mouths  of  rivers,  it  drives  back 
the  river  waters  towards  their  heads.  After  a  continual  flux  of 
fix  hours,  the  fea  feems  to  reft  for  a  quarter  of  an  hour ;  and 
then  begins  to  ebb,  or  retire  back  again,  from  north  to  fouth, 
for  fix  hours  more  ;  in  which  time  the  waters  finking,  the  ri- 
vers refume  their  natural  courfe.  After  a  feeming  paufe  of  a 
quarter  of  an  hour,  the  fea  again  begins  to  flow  as  before  : 
and  thus  it  has  alternately  rifen  and  fallen,  twice  a  day,  fincc 
the  creation. 

This  amazing  appearance  did  not  fail  to  excite  the  curifioty, 
as  it  did  the  wonder  of  the  ancients.  After  fome  wild  conjec- 
tures of  the  earlieil  philofophers,  it  became  well  known,  in  the 
times  of  Pliny,  that  the  tides  were  entirely  under  the  influ- 
ence, in  a  fmall  degree,  of  the  fun  ;  but  in  a  much  greater  of 
the  moon.  It  was  found  that  there  was  a  flux  and  reflux  of  the 
fea,  in  the  fpace  of  twelve  hours  and  fifty  minutes,  which  is  ex- 
adly  the  time  of  a  lunar  day.  It  was  obferved,  that  whenever 
the  moon  was  in  the  meridian,  or,  in  other  words,  as  nearly 
as  poilible  over  any  part  of  the  fea,  that  the  fea  flowed  to  that 
part,  and  made  a  tide  there  5  on  the  contrary,  it  was  found, 
that  when  the  moon  left  the  meridian,  the  fea  began  to  flow 
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back  again  from  whence  it  came  \  and  there  might  be  fakl 
to  *:bb.  Thus  far  the  waters  of  the  fea  feemed  very  regularly 
to  attend  the  motions  of  the  moon.  But  as  it  appeared,  likewife, 
that  when  the  moon  was  in  the  oppofite  meridian,  a>  far  off  as 
poffible,  on  the  other  fide  of  the  globe,  that  there  was  a  tide 
on  this  fide  alfo  •,  fo  that  the  moon  produced  two  tides,  one 
by  her  greateft  approach  to  us,  and  another  by  her  greateft: 
ciiftance  from  us  :  in  other  words,  the  moon,  in  once  going 
round  the  earth,  produced  two  tides,  always  at  the  fame  time  ; 
one  on  the  part  of  the  globe  directly  under  her  ,  and  the 
other,  on  the  part  of  the  globe  directly  oppofite. 

Mankind  continued,  for  feveral  ages,  content  with  know- 
ing the  general  caufe  of  thefe  wonders,  hopelefs  of  difcover- 
ing  the  particular  manner  of  the  moon's  operation.  Kepler 
was  the  firft  who  conjectured  that  attraction  was  the  principal 
caufe ;  averting,  the  fphere  of  the  moon's  operation  extended 
to  the  earth,  and  drew  up  its  waters.  The  precife  manner  in 
which  this  is  done,  was  difcovered  by  Newton. 

The  moon  has  been  found,  like  all  the  reft  of  the  planets, 
to  attract,  and  to  be  attracted  by  the  earth.  This  attraction 
prevails  throughout  our  whole  planetary  fyftem.  The  more 
matter  there  is  contained  in  any  body,  the  more  it  attracts ; 
and  its  influence  decreafes  in  proportion  as  the  diftance,  when 
fquared,  increafes.  This  being  premifed,  let  us  fee  what  muft 
enfue  upon  fuppofmg  the  moon  in  the  meridian  of  any  tra6t 
of  the  fea.  The  furface  of  the  water  immediately  under  the 
moon  is  nearer  the  moon  than  any  other  part  of  the  globe  ;  and, 
therefore,  mult  be  more  fubject  to  its  attraction  than  the  waters 
any  where  elfe.  The  waters  will,  therefore,  be  attracted  by  the 
moon,  and  rife  in  a  heap  ;  whofe  eminence  will  be  the  high- 
eft  where  the  attraction  is  greateft.  In  order  to  form  this  emi- 
nence, it  is  obvious  that  the  furface,  as  well  as  the  depths,  will 
be  agitated  ;  and  that  wherever  the  water  runs  from  one  part, 
fucceeding  waters  muft  run  to  fill  up  the  fpace  it  has  left. 
Thus  the  waters  of  the  fea,  running  from  all  parts,  to  attend 
the  motions  of  the  moon,  produce  the  flowing  of  the  tide  5 
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It  is  high  tide  at  that  part  wherever  the  moon  comes  over 
it,  or  into  its  meridian. 

But  when  the  moon  travels  onward,  and  ceafes  to  point  over 
the  plaee  where  the  waters  were  juft  rifen,  the  caufe  here  of 

ir  rifing  ceafing  to  operate,  they  will  flow  back  by  their  na- 
tural gravity,  into  the  lower  parts  from  whence  they  had  tra- 
velled ;  and  this  retiring  of  the  waters  will  form  the  ebbing  of 
the  fea. 

Thus  the  firft  part  of  the  demonflration  is  obvious  $  fince, 
in  general,  it  requires  no  great  fagacfty  to  conceive  that  the 
waters  neareft  the  moon  are  the  molt  attracted^  or  raifed  high- 
eft  by  the  moon.  But  the  other  part  of  the  demonflration, 
namely,  how  there  come  to  be  high  tides  at  the  fame  time,  on 
the  oppofite  fide  of  the  globe,  and  where  the  waters  are  far- 
theft  from  the  moon,  is  not  fo  eafy  to  conceive.  To  comprehend 
this,  it  muft  be  obferved,  that  the  part  of  the  eanh,  and  its 
waters,  that  are  fartheft  from  the  moon,  are  the  parts  of  all 
others  that  are  leaft  attracted  by  the  moon  :  it  muft  alfobe  ob- 
ferved, that  all  the  waters,  when  the  moon  is  on  the  oppofite 
fide  of  the  earth,  muft  be  attracted  by  it  in  the  fame  direction 
that  the  earth  itfelf  attracts  them ;  that  is,  if  I  may  fo  fay, 
quite  through  the  body  of  the  earth,  towards  the  moon  itfelf. 
This,  therefore,  being  conceived,  it  is  plain  that  tliofe  waters 
which  are  fartheft  from  the  moon,  will  have  lefs  weight  than 
thofe  of  any  other  part,  on  the  lame  fide  of  the  globe  ;  be-. 
caufe  the  moon's  attraction,  which  conipires  with  the  earth's 
attraction,  is  there  leaft.  Now,  therefore,  the  waters  fartheft 
from  the  moon,  having  lefs  weight,  and  being  lighteft,  will  be 
preiled  on  all  fides,  by  thofe  that,  having  more  attraction,  arc 
heavier  :  they  will  be  prefied,  I  fay,  on  all  fides  ;  and  the  hea- 
vier waters  flov.  ing  in,  will  make  them  fsvell  and  rife  in  an 
eminence  directly  oppofite  to  that  on  the  other  fide  of  the 
globe,  caufed  by  the  more  immediate  influence  of  the  moon. 

In  this  manner  the  moon,  in  one  diurnal  revolution,  pro- 
duces two  tides  ;  one  raifed  immediately  under  the  fphere  of 
'its  influence,  and  the  other  directly  oppofite  to  it.  As  the  moon 
travels,  this  vafl  body  of  waters  rears  upward,  as  if  to  watch 
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its  motions ;  and  purfues  the  fame  conftant  rotation.  Howe* 
ver,  in  this  great  work  of  raifing  the  tides,  the  fun  has  no  fmall 
Jhare  ;  it  produces  its  own  tides  conitantly  every  day,  juft  as 
the  moon  does,  but  in  a  much  lefs  degree,  becaufe  the  fun  isj 
at  an  immenfely  greater  diilance.  Thus  there  are  folar  tides, 
2nd  lunar  tides.  When  the  forces  of  thefe  two  great  lumina- 
ries concur,  which  they  always  do  when  they  are  either  in  the 
fame,  or  in  oppofite  parts  of  the  heavens,  they  jointly  produce 
a  much  greater  tide,  than  when  they  are  fo  fituated  in  the 
heavens,  as  each  to  make  peculiar  tides  of  its  own.  To  ex-* 
prefs  the  very  fame  thing  technically  5  in  the  conjunctions  and 
oppofitions  of  the  fun  and  moon,  the  attraction  of  the  fun  con* 
fpires  with  the  attraction  of  the  moon  ^  by  which  means  the 
high  fpr ing-tides  are  formed.  But,  in  the  quadratures  of  the 
fun  and  moon,  the  water  raifed  by  the  one,  is  deprefTed  by  the 
other  ;  and  hence  the  lower  neap  tides  have  their  production. 
In  a  word,  the  tides  are  greateft  in  the  fyzigies,  and  lead  in 
the  quadratures. 

This  theory  well  underftood,  and  the  agronomical  terms 
previoufly  known,  it  may  readily  be  brought  to  explain  the  va* 
jious  appearances  of  the  tides,  if  the  earth  were  covered  with 
a  deep  fea,  and  the  waters  uninfluenced  by  fhoals,  currents, 
ilraits,  or  tempefts,  But,  in  every  part  of  the  fea,  near  the 
fhores,  the  geographer  mud  come  in  to  correct  the  calculations 
of  the  aftronomer.  For,  by  reafon  of  the  fhaUownefs  of  fome 
places,  and  the  narrownefs  of  the  {traits  in  others,  there  arifes 
3  great  diverfity  in  the  effect,  not  to  be  accounted  for  with- 
out an  exact  knowledge  of  all  the  circumstances  of  the  place, 
In  the  great  depths  of  the  ocean,  for  inftance,  a  very  flow 
and  imperceptible  motion  of  the  whole  body  of  water  will  fuf- 
lice  to  raife  its  furface  feveral  feet  high  ;  but  if  the  fame  in- 
creafe  of  water  is  to  be  conveyed  through  a  narrow  channel, 
it  muft  ruih  through  it  with  the  molt  impetuous  rapidity. 
Thus,  in  the  Engliih  channel,  and  the  German  ocean,  the  tide 
is  found  to  iiow  ftrongeft  in  thofe  places  that  are  narroweft  ^ 
the  fame  quantity  of  water  being,  in  this  cafe,  to  be  driven 
through  a  fmaller  paiiage.  It  is  often  feen,  therefore,  pour* 


THE    EARTH. 

ing  through  a  (Irak  with  great  force  •,  and,  by  its  rapidity,  con- 
fiderably  raifed  above  the  furface  of  that  part  of  the  ocean  inta 
which  it  runs* 

The  fhallownefs  and  narrownefs  in  many  parts  of  the  fea^ 
give  alfo  rife  to  a  peculiarity  in  the  tides  of  fome  parts  of 
the  world.  For,  in  many  places,  and  in  our  own  feas  in  par- 
ticular, the  greateft  fwell  of  the  tide  is  not  while  the  moon  is 
at  its  meridian  height,  and  directly  over  the  place,  but  fome 
time  after  it  has  declined  from  thence.  The  fea,  in  this  cafe, 
being  obftrufted,  purfues  the  moon  with  what  difpatch  it  can,- 
but  does  not  arrive  with  all  its  waters  till  long  after  the  moon 
has  ceafed  to  operate.  Laftly,  from  this  fhallownefs  of  the  fea, 
and  from  its  being  obftrufted  by  fhoals  and  flraits,  we  may 
account  for  the  Mediterranean,  the  Baltic,  and  the  Black  Sea, 
having  no  fenfible  tides.  Thefe,  though  to  iis  they  feeni 
very  extenfive,  are  not,  however,  large  enough  to  be  afFe6led 
by  the  influence  of  the  moon  ;  and,  as  to  their  communi- 
cation with  the  ocean,  that  is  through  fuch  narrow  inlets,  that 
it  is  impoflible,  in  a  few  hours  time,  that  they  fhould  receive 
and  return  water  enough  to  raife  or  deprefs  them  in  any  con«« 
fiderable  degree. 

In  general,  therefore,  we  may  obferve,  that  all  tides  are 
much  higher,  and  more  confidcrable  in  the  torrid  zone,  than 
in  the  reft  of  the  ocean  5  the  fea  in  thofe  parts  being  generally 
deeper,  and  lefs  affected  by  changeable  winds,  or  winding 
fhores*.  The  greateft  tide  we  know  of,  is  that  at  the  mouth  of 
the  river  Indus,where  the  water  rifes  thirty  feet  in  height.  How 
great,  therefore,  muft  have  been  the  amazement  of  Alexan- 
der's foldiers  at  fo  ftrange  an  appearance  !  They  who  always 
before  had  been  accuftomed  only  to  the  fcarcely  perceptible 
rifings  of  the  Mediterranean,  or  the  minute  intumefcence  of 
the  Black  Sea,  when  made  at  once  fpe&ators  of  a  river  rifing 
and  falling  thirty  feet  in  a  few  hours,  muft  no  doubt  have  felt 
the  moft  extreme  awe,  and,  as  we  arc  toldf ,  a  mixture  of  cu- 
riofity  and  apprehenfion.  The  tides  are  alfo  remarkably  high 
on  the  coafls  of  Malay,  in  the  ftraits  of  Sunda,  in  the  Red 

*  Buflon,  vol.  ii.  p.  187.  f  Quintiui  Curtiu*. 
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Sea*  at  the  mouth  of  the  river  St. 'Lawrence,  along  the  coafts 
of  China  and  Japan,  at  Panama,  and  in  the  gulph  of  Bengal* 
The  tides  at  Tonquin,  however,  are  the  more  remarkable  in 
the  world.  In  this  part  there  is  but  one  tide,  and  one  ebb,  in 
twenty-four  hours  ;  whereas,  as  we  have  faid  before,  in  other 
places,  there  are  two.  Befides,  there,  twice  in  each  month, 
there  is  no  tide  at  all,  when  the  moon  is  near  the  equinoctial, 
the  water  being,  for  foinetime,  quite  ftagnant.  Thefe,with  fome 
other  odd  appearances  attending  the  fame  phenomena,  were 
confidered  by  many  as  infcrutcible  ;  but  fir  Ifaac  Newton,  with 
peculiar  fagacity,  adjudged  them  to  arife  from  the  concurrence 
of  two  tides,  one  from  the  South  Sea,  and  the  other  from  the 
Indian  Ocean.  Of  each  of  thefe  tides  there  come  fucceflively 
two  every  day ;  two  at  one  time  greater,  and  two  at  another 
that  are  lefs.  The  time  between  the  arrival  of  the  two  greater,  is 
confidered  by  him  as  high  tide  ;  the  time  between  the  two  lef- 
fer,  as  ebb.  In  fliort,  with  this  clue,  that  great  mathematician 
folved  every  appearance,  and  fo  eftablimed  his  theory  as  to 
filence  every  oppofer. 

This  fluctuation  of  the  fea  from  the  tides,  produces  another j 
fend  more  conflant  rotation  of  its  waters,  from  the  eaft  to  the 
weft,  in  this  refpecl:  following  the  courfe  of  the  moon.  This 
may  be  confidered  as  one  great  and  general  current  of  the 
waters  of  the  fea  ;  and  although  it  be  not  every  where  dif-  ' 
tinguifhable,  it  is  neverthelefs  every  where  exiftent,  except 
when  oppofed  by  fome  particular  current  or  eddy,  produced 
by  partial  and  local  caufes.  This  tendency  of  the  fea  towards 
the  weft,  is  plainly  perceivable  in  all  the  great  ftraits  of  the 
ocean  ;  as,  for  inftance,  in  thofe  of  Magellan,  where  the  tide 
running  in  from  the  eaft,  rifes  twenty  feet  high,  and  continues 
flowing  fix  hours ;  whereas  the  ebb  continues  but  two  hours, 
and  the  current  is  directed  to  the  weft.  This  proves  that  the 
flux  is  not  equal  to  the  reflux  ;  and  that  from  both  refults  a 
motion  of  the  fea  weftward,  which  is  more  powerful  during 
the  time  of  the  flux  than  the  reflux. 

But  this  motion  weftward  has  been  fenfibly  obferved  by 
navigators,  in  their  pafTage  back  from  India  to  Madagafcar, 
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imd  fo  on  to  Africa.  In  the  great  Pacific  Ocean  alfo,  it  is  very 
perceivable  :  but  the  places  where  it  is  mod  obvious,  are,  as 
was  faid,  in  thofe  flraits  which  join  one  ocean  to  another.  In 
the  (traits  between  the  Maldivia  iilands,  in  the  gulph  of  Mexico, 
between  Cuba  and  Jucatan.  In  the  (traits  of  the  gulph  of  Pa- 
ria,  the  motion  is  fo  violent  that  it  hath  received  the  appella- 
tion of  the  Dragon's  Mouth.  Northward,  in  the  fea  of  Cana- 
da, in  Waigat's  (traits,  in  the  (traits  of  Java,  and,  in  (hort,  in 
every  (trait  where  the  ocean  on  one  part  pours  into  the  ocean 
on  the  other.  In  this  manner,  therefore,  is  the  fea  carried  with 
an  unceafing  circulation  round  the  globe  ;  and,  at  the  fame 
time  that  its  waters  are  pulhed  back  and  forward  with  the 
tide,  they  have  thus  a  progreflive  current  to  the  weft,  which, 
though  lefs  obfervable,  is  not  the  lefs  real. 

Befides  thefe  two  general  motions  of  the  fea,  there  are 
others  which  are  particular  to  many  parts  of  it,  and  are  called 
currents.  Thefe  are  found  to  run  in  all  directions,  ea(t,  weft, 
north,  and  fouth  ;  being  formed,  as  was  faid  above,  by  various 
caufes ;  the  prominence  of  the  mores,  the  narrownefs  of  the 
(traits,  the  variations  of  the  wind,  and  the.  inequalities  at 
the  bottom.  Thefe,  though  no  great  object  to  the  philofopher, 
as  their  caufes  are  generally  local  and  obvious,  are  neverthelefs 
of  the  mod  material  confequence  to  the  mariner  ;  and,  >\ -kn- 
out a  knowledge  of  which,  he  could  never  fucceed.  It  often 
happens,  that  when  a  (hip  has  unknowingly  got  into  one 
of  thefe,  every  thing  feems  to  go  forward  with  fucceis,  the 
mariners  fuppofe  themfelves  every  hour  approaching  their 
wiihed-for  port,  the  wind  fills  their  fails,  and  the  (hip's  prow 
feems  to  divide  the  water  j  but,  at  laft,  by  miferable  experi- 
ence, they  find,  that  inftead  of  going  forward,  they  have  been 
all  the  time  receding.  The  bufmefs  of  currents,  therefore, 
makes  a  confiderable  article  in  navigation  ;  and  the  direction 
of  their  ftream,  and  their  rapidity,  has  been  carefully  fet  dov  n. 
This  fome  do  by  the  obfervation  of  the  furface  of  the  cur- 
rent ;  or  by  the  driving  of  the  froth  along  the  fliore ;  or  by 
throwing  out  v\  hat  is  called  the  log-line,  with  a  buoy  made 
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for  that  purpofe,  and  by  the  direction  and  motion  of  this, 
they  judge  of  the  letting,  and  the  rapidity  of  the  current. 

Thefe  currents  are  generally  found  to  be  moft  violent  un- 
der the  equator,  where  indeed  all  the  motions  of  the  ocean 
are  moft  perceivable.  Along  the  coafts  of  Guinea,  if  a  {hip 
happens  to  overfhoot  the  mouth  of  any  river  it  is  bound  to, 
the  current  prevents  its  return  j  fo  that  it  is  obliged  to  fleer  out 
to  fea,  and  take  a  very  large  compafs,  in  order  to  correct  the 
former  miftake.  Thefe  fet  in  a  contrary  direction  to  the  gene- 
ral motion  of  the  fea  weft-ward  ;  and  that  fo  ilrongly,  that  a 
paflage,  which,  with  the  current,  is  gone  in  two  days,  is  with 
difficulty  performed  in  fix  weeks  againft  it.  However,  they  do 
not  extend  above  twenty  leagues  from  ihe  coaft  ;  and  {hips 
going  to  the  Eaft-Indies,  take  care  not  to  come  within  the 
fphere  of  their  action.  At  Sumatra,  the  currents,  which  are 
extremely  rapid,  run  from  fouth  to  north  :  there  are  alfo  Itrong 
currents  between  Madagascar  and  the  Cape  of  Good  Hope. 
On  the  weftern  coafts  of  America,  the  current  always  runs 
from  the  fouth  to  the  north,  where  a  fouth  wind,  continually 
blowing,  moft  probably  occafions  this  phenomena.  But  the 
currents  that  are  moft  remarkable,  are  thofe  continually  flow- 
ing into  the  Mediterranean  fea,  both  from  the  ocean,  by  the 
ftraits  of  Gibraltar,  and  at  its  other  extremity  from  the 
Euxine  Sea  by  the  Archipelago.  This  is  one  of  the  moft  extra- 
ordinary appearances  in  nature  ;  this  large  fea  receiving  not 
only  the  numerous  rivers  that  fall  into  it,  fuch  as  the  Nile, 
the  Rhone,  and  the  Po,  but  alfo  a  very  great  influx  from  the 
Euxine  Sea  on  one  part,  and  the  ocean  on  the  other.  At  the 
fame  time,  it  is  feen  to  return  none  of  thofe  waters  it  is  thus 
known  to  receive  :  outlets  running  from  it  there  are  none  j  no 
rivers  but  fuch  as  bring  it  frefh  fupplies  ;  no  ftraits  but 
what  are  conftantly  pouring  their  waters  into  it :  it  has  there- 
fore been  the  wonder  of  mankind  in  every  age,  how,  and  by 
what  means,  this  vaft  concourfe  of  waters  are  difpofed  of  ;  or 
how  this  fea,  which  is  always  receiving,  and  never  returning, 
is  no  way  fuller  than  before.  In  order  to  account  for  this, 
Come  have  faid,  that  the  water  was  re-conveyed  by  fubterra- 
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neous  pailages  into  the  Red  Sea*.  There  is  a  ftory  told  of  an 
Arabian  calilf,  who  caught  a  dolphin  in  this  fea,  admiring  the 
beauty  of  which,  he  let  it  go  again,  having  previoufly  marked 
it  by  a  ring  of  iron.  Some  time  after  a  dolphin  was  caught  in 
the  Red  Sea,  and  quickly  known  by  the  ring,  to  be  the  fame 
that  had  been  taken  in  the  Mediterranean  before.  Such,  how- 
ever, as  have  not  been  willing  to  found  their  opinions  upon 
a  ftory,  have  attempted  to  account  for  the  difpofal  of  the  wa- 
ters of  the  Mediterranean  by  evaporation.  For  this  purpofe, 
they  have  entered  into  long  calculations  upon  the  extent  of  its 
furface,  arid  the  quantity  of  water  that  would  be  raifed  from 
fuch  a  furface  in  a  year.  They  then  compute  how  much  water 
runs  in  by  its  rivers  and  ftraits  in  that  time  ;  and  find,  that 
the  quantity  exhaufted  by  evaporation,  greatly  exceeds  the 
quantity  fupplied  by  rivers  and  feas.  And  this  folution,  no 
doubt,  would  be  fatisfa&ory,  did  not  the  ocean,  and  the  Euxine, 
evaporate  as  veil  as  the  Mediterranean :  and  as  thefe  are  fub- 
jett,  to  the  fame  drain,  it  mufl  follow,  that  all  the  feas  will,  in 
this  refpe£t,  be  upon  a  par  ;  and,  therefore,  there  mufl  be  fome 
other  caufe  for  this  unperceived  drain,  and  continual  fupply. 
This  feems  to  be  fatisfaclorily  enough  accounted  for  by  doftor 
Smith,  who  fuppofes  an  under  current  running  through  the 
ilraits  of  Gibraltar  to  carry  out  as  much  water  into  the 
ocean  as  the  upper  current  continually  carries  in  from  it.  To 
confirm  this,  he  obferves,  that  nearer  home,  between  the  north 
and  fouth  Foreland,  the  tide  is  known  to  run  one  way  at  top, 
and  the  ebb  another  way  at  bottom.  This  double  current  he 
alfo  confirms  by  an  experiment  communicated  to  him  by  an 
able  feaman,  who  being  with  one  of  the  king's  frigates  in  the 
Baltic,  found  he  went  with  his  boat  into  the  midftream,  and 
was  carried  violently  by  the  current  j  upon  which  a  bafket 
was  funk,  with  a  large  cannon-ball,  to  a  certain  depth  of  wa- 
ter, which  gave  a  check  to  the  boat's  motion  ;  as  the  bafket 
funk  ft  ill  lower,  the  boat  was  driven,  by  the  force  of  the  wa- 
ter below,  againft  the  upper  current  ;  and  the  lower  the  baf- 
ket was  let  down,  the  ftronger  the  under  current  was  found, 

*  Kircher  mund   fubt.  rol.  i, 
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and  the  quicker  was  the  boat's  motion  againft  the  upper  dream, 
which  feemed  not  to  be  above  four  fathom  deep.  From  hence 
we  may  readily  infer,  that  the  fame  caufe  may  operate  at  the 
ftraits  of  Gibraltar  ;  and  that  while  the  Mediterranean  feems 
replenishing  at  top,  it  may  be  emptying  at  bottom. 

The  number  of  the  currents  at  fea  are  impoflible  to  be  re- 
counted, nor,  indeed,  are  they  always  known;  new  ones  are 
daily  produced,  by  a  variety  of  caufes,  and  as  quickly  difap- 
pear.  When  a  regular  current  is  oppofed  by  another,  in  a  nar- 
row flrait,  or  where  the  bottom  of  the  fea  is  very  uneven,  a 
whirlpool  is  often  formed.  Thefe  were  formerly  confidered  as 
the  moft  formidable  obftruclions  to  navigation,  and  the  ancient 
poets  and  hiftorians  fpeak  of  them  with  terror ;  they  are  de- 
fcribed  as  fwallowing  up  mips,  and  darning  them  againft  the 
rocks  at  the  bottom  ;  apprehenfion  did  not  fail  to  add  imagi- 
nary terrors  to  the  defcription,  and  placed  at  the  centre  of  the 
whirlpool  a  dreadful  den,  fraught  with  monfters,  whofe  howl- 
ings  ferved  to  add  new  horrors  to  the  dafhings  of  the  deep. 
Mankind,  at  prefent,  however,  view  thefe  eddies  of  the  fea 
with  very  little  apprehenfion ;  and  fome  have  wondered  how 
the  ancients  could  have  fo  much  overcharged  their  defcriptions. 
But  all  this  is  very  naturally  accounted  for.  In  thofe  times, 
when  navigation  was  as  yet  but  beginning,  and  the  flighted 
concuihon  of  the  waves  generally  fent  the  poor  adventurer  to 
the  bottom,  it  is  not  to  be  wondered  at  that  he  was  terrified  at 
the  violent  agitations  in  one  of  thefe.  When  his  little  fhip,  but 
ill  fitted  for  oppofing  the  fury  of  the  fea,  was  got  within  the 
vortex,  there  was  then  no  poflibility  of  ever  returning.  To 
add  to  the  fatality,  they  were  always  near  the  ihore  j  and 
along  the  more  was  the  only  place  where  this  ill  provided  ma- 
riner durfl  venture  to  fail.  Thefe  were,  therefore,  dreadful  im- 
pediments to  his  navigation  ;  for,  if  he  attempted  to  pafs  be- 
tween them  and  the  (hore,  he  was  fometimes  fucked  in  by  the 
eddy ;  and  if  he  attempted  to  avoid  them,  out  at  fea,  he  was 
often  funk  by  the  ftorm.  But  in  our  time,  and  in  our  prefent 
improved  Mate  of  navigation,  Charybdis,  and  the  Euripus,  with 
all  the  other  irregular  currents  of  the  Mediterranean,  are  no 
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longer  formidable.  Mr.  Addifon,  not  attending  to  this  train  of 
thinking,  upon  nailing  through  the  (traits  of  Sicily,  was 
furprifed  at  the  little  there  was  of  terror  in  the  prefent  ap- 
pearance of  Scylla  and  Charybdis;  and  feems  to  be  of  opinion 
that  their  agitations  are  much  dimimfhed  fince  the  times  of  an- 
tiquity. In  fa£t,  from  the  reafons  above,  all  the  wonders  of  the 
Mediterranean  fea  are  defcribed  in  much  higher  colours  than 
they  merit,  to  us,  who  are  acquainted  with  the  more  magnifi- 
cent terrors  of  die  ocean.  The  Mediterranean  is  one  of  the 
fmootheft  and  mod  gentle  feas  in  the  world;  its  tides  are 
fcarce  perceivable,  except  in  the  gulph  of  Venice,  and  (hip- 
wrecks  are  lefs  known  there  than  in  any  other  part  of  the  world. 

It  is  in  the  ocean,  therefore,  that  thefe  whirlpools  are  par- 
ticularly dangerous  ;  where  the  tides  are  violent,  and  the  tem- 
pefts  fierce.  To  mention  only  one,  that  called  the  Maelilroom, 
upon  the  coafts  of  Norway,  which  is  confidered  as  the  moft 
dreadful  and  voracious  in  the  world.  The  name  it  has  received 
from  the  natives,  fignifies  the  navel  of  the  fea,  fince  they  fup- 
pofe  that  a  great  (hare  of  the  water  of  the  fea  is  fucked  up  and 
difcharged  by  its  vortex.  A  minute  description  of  the  internal 
parts  is  not  to  be  expected,  fince  none  who  were  there,  ever  re- 
turned to  bring  back  information.  The  body  of  the  waters  that 
form  this  whirlpool,  are  extended  in  a  circle  above  thirteen 
miles  in  circumference  .  In  the  midfl  of  this  (lands  a  rock, 
againft  which  the  tide,  in  its  ebb,  is  darned  with  inconceiva- 
ble fury.  At  this  time  it  inftantly  fwallows  up  all  things  that 
come  within  the  fphere  of  its  violence,  trees,  timber,  and  (hip- 
ping. No  fkill  in  the  mariner,  nor  (Irength  of  rowing,  can 
work  an  efcape  :  the  failor  at  the  helm  finds  the  (hip  at  firft 
go  in  a  currrcnt  oppofite  to  his  intentions ;  his  vefTel's  mo- 
tion, though  flow  in  the  beginning,  becomes  every  moment 
more  rapid ;  it  goes  round  in  circles,  dill  narrower  and  nar- 
rower, till  at  lad  it  is  duflied  againft  the  rocks,  and  initantly 
difappears  :  nor  is  it  fccn  again  for  fix  hours  :  till  the  tide  flow- 
ing, it  is  vomited  forth,  with  the  fame  violence  with  which  it 
was  drawn  in.  The  noife  of  this  dreadful  vortex,  dill  farther 

c'ncr,  muml.  fuKf.  vol.  i.  p,  156. 


166 


AN    HISTORY     OF 


contributes  to  increafe  its  terror,  which,  with  the  dafhing  oi 
the  waters,  and  the  dreadful  valley,  if  it  may  be  fo  called, 
caufed  by  their  circulation,  makes  one  of  the  mod  tremendous 
objects  in  nature. 


CHAP.      XVII. 

Of  the  Changes  produced  by  the  Sea  upon  the  Earth. 

FROM  what  has  been  faid,  as  well  of  the  earth  as  of  the 
fea,  they  both  appear  to  be  in  continual  fluctuation.  The 
earth,  the  common  promptuary  that  fupplies  fubfiftence  to  men, 
animals,  and  vegetables,  is  continually  furniming  its  (lores  for 
their  fupport.  But  the  matter,  which  is  thus  derived  from  it, 
is  foon  reftored,  and  laid  down  again,  to  be  prepared  for  frefli 
mutations.  The  transmigration  of  fouls  is,  no  doubt,  falfe  and 
whimlical ;  but  nothing  can  be  more  certain  than  the  tranfmi- 
gration  of  bodies  :  the  fpoils  of  the  meaneft  reptile  may  go  to 
the  formation  of  a  prince  ;  and,  on  the  contrary,  as  the  poet 
has  it,  the  body  of  Cefar  may  be  employed  in  (lopping  a  beer 
barrel.  From  this,  and  other  caufes,  therefore,  the  earth  is  in 
continual  change.  Its  internal  fires,  the  deviation  of  its  rivers, 
and  the  falling  of  its  mountains,  are  daily  altering  its  furface  ; 
and  geography  can  fcarce  recollect  the  lakes  and  the  vallies  that 
hiftory  once  defcribcd. 

But  thefe  change's  are  nothing  to  the  inftability  of  the  ocean. 
It  would  feem  that  inquietude  was  as  natural  to  it  as  its  fluidity. 
It  is  firft  feen,  with  a  conftant  and  equable  motion,  going  to- 
wards the  weft  •,  the  tides  then  interrupt  this  progreffion,  and, 
for  a  time,  drive  the  waters  in  a  contrary  direction ;  befides 
thefe  agitations,  the  currents  act  their  part  in  a  fmaller  fphere, 
being  generally  grcateft  -vhere  the  other  motions  of  the  fea  are 
lead  i  namely,  neareft  the  (hore :  the  winds  alfo  contribute 
their  fliare  in  this  univerfal  flucluation  ;  fo  that  fcarce  any  part 
of  the  fea  is  wholly  feen  to  ftagnate. 

Nil  enim  qiiiejcit,  undis  impellitur  nnda; 
Etfpiritits  et  caler  totofe  cor  pore  mifcent. 
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As  this  great  element  is  thus  changed,  and  continually  labour- 
ing internally,  it  may  be  readily  fuppofed,  that  it  produces  cor- 
refpondent  changes  upon  its  fhores,  and  thofe  parts  of  the  earth 
fubjecl  to  its  influence.  In  faft,  it  is  every  day  making  confi- 
derable  alterations,  either  by  overflowing  its  fhores  in  one  place, 
or  deferring  them  in  others ;  by  covering  over  whole  tra&s  of 
country,  that  were  cultivated  and  peopled  at  one  time  ;  or  by 
leaving  its  bed,  to  be  appropriated  to  the  purpofes  of  vege- 
tation, and  to  fupply  a  new  theatre  for  human  induftry,  at 
another. 

In  this  ftruggle  between  the  earth  and  the  fea  for  dominion, 
the  greateft  number  of  cur  fhores  fecm  to  defy  the  whole  rage 
of  the  waves,  both  by  their  height,  and  the  rocky  materials  of 
which  they  are  compofed.  The  coafts  of  Italy,  for  inftance*, 
are  bordered  with  rocks  of  marble  of  different  kinds,  the  quar- 
ries of  which  may  eafily  be  diftinguifhed  .at  a  diftance  from 
fea,  and  appear  like  perpendicular  columns,  of  the  moil  beau- 
tiful kinds  of  marble,  ranged  along  the  fhore.  In  general,  the 
coafts  of  France,  from  Breft  to  Bourdeaux,  are  compofed  of 
rocks ;  as  are  alfo  thofe  of  Spain  and  England,  which  defend 
the  land,  and  are  interrupted  only  here  and  there,  to  give  an 
cgrefs  to  rivers,  and  to  grant  the  conveniencies  of  bays  and 
harbours  to  our  {hipping.  It  may  be,  in  general,  remarked,  that 
wherever  the  fea  is  mod  violent  and  furious,  there  the  bold- 
eft  fhores,  and  of  the  moft  compact  materials,  are  found  to  op- 
pofe  it.  There  are  many  fhores  feveral  hundred  feet  perpen- 
dicular, againft  which  the  fea,  when  iwollen  with  tides  or 
florins,  rifes  and  beats  with  inconceivable  fury.  In  f  the  Ork- 
neys, where  the  fhores  are  thus  formed,  it  fometimes,  when 
agitated  by  a  ftorm,  rifes  two  hundred  feet  perpendicular,  and 
dafhes  up  its  fpray,  together  with  fand,  and  other  fubft  ances 
that  compofe  its  bottom,  upon  land,  like  {bowers  of  rain. 

From  hence,  therefore,  we  may  conceive  how  the  violence 
of  the  fea,  and  the  boldnefs  of  the  fhore,  may  be  faid  to  have 
made  each  other.  Where  the  fea  meets  no  obftacles,  it  fpreads 
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its  waters  with  a  gentle  intumefcence,  till  all  its  power  is  dc- 
ftroyed,  by  its  wanting  depth  to  aid  its  motion.  But  when  its 
progrefs  is  checked  in  the  mid  (I,  by  the  prominence  of  rocks, 
or  the  abrupt  elevation  of  the  land,  it  dames  with  all  the  force 
of  its  depth  againft  the  obftacle,  and  forms,  by  its  repeated 
violence,  that  abruptnefs  of  the  Ihore  which  confines  its  impe- 
tuofity.  Where  the  fea  is  extremely  deep,  or  very  much  vexed 
by  tempefls,  it  is  no  fmall  obftacle  that  can  confine  its  rage ; 
and,  for  this  reafon,  we  fee  the  boldeft  mores  projected  againft 
the  deepeft  waters ;  all  lefs  impediments  having  long  before 
been  furmounted,  and  warned  away.  Perhaps,  of  all  the  mores 
in  the  world,  there  is  not  one  fo  high  as  that  to  the  weft  of  St. 
Kilda,  which,  upon  a  late  admeafurement*,  was  found  to  be 
fix  hundred  fathom,  perpendicular,  above  the  furface  of  the  fea. 
Here,  alfo,  the  fea  is  deep,  turbulent,  and  ftormy ;  fo  that  it 
requires  great  force  in  the  more  to  oppofe  its  violence.  In  ma- 
ny parts  of  the  world,  and  particularly  upon  the  coafts  of  the 
Eaft-Indies,  the  mores,  though  not  high  above  water,  are  ge- 
nerally very  deep,  and  confequently  the  waves  roll  againft  land 
with  great  weight  and  irregularity.  This  rifing  of  the  waves 
againft  the  more,  is  called,  by  mariners,  the  furf  of  the  fea  j 
and,  in  fhip  wrecks,  is  generally  fatal  to  fuch  as  attempt  to  fwim 
on  more.  In  this  cafe,  no  dexterity  in  the  fwimmer,  no  float 
he  can  ufe,  neither  fwimming  girdle  nor  cork  jacket,  will  fave 
him  •,  the  weight  of  the  fuperincumbent  wave  breaks  upon  him 
at  once,  and  crufhes  him  with  certain  ruin.  Some  few  of  the 
natives,  however,  have  the  art  of  fwimming  and  of  navigating 
their  little  boats,  near  thofe  fhores,  where  an  European  is  fure 
of  inftant  deftru&ion. 

In  places  where  the  force  of  the  fea  is  lefs  violent,  or  its  tides 
lefs  rapid,  the  mores  are  generally  feen  to  defcend  with  a  more 
gradual  declivity.  Over  thefe,  the  waters  of  the  tide  fteal  by  al- 
moft  imperceptible  degrees,  covering  them  for  a  large  extent, 
and  leaving  them  bare  on  its  recefs.  Upon  thef^fliores,  as  was 
(aid,  the  tea  feldom  beats  with  any  great  viqj^nce,  as  a  large 
wave  has  not  depth  fufficient  to  float  it  onwards,  fo  that  here 

*  Defcription  of  St.  Kilda, 
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tmly  are  to  be  feen  gentle  furges  making  calmly  towards  land, 
and  leffening  as  they  approach.  As  the  feu,  in  the  former  de- 
fcription,  is  generally  ken  to  prefent  profpeas  of  tumult  and 
uproar,  here  it  more  ufually  exhibits  a  fcene  of  icpofe  and 
tranquil  beauty.  Its  waters,  which,  when  furveyed  from  the 
precipice,  afforded  a  muddy  greeniih  hue,  arifmg  from  their 
depth  and  pofition  to  the  eye*,  when  regarded  from  a  (helving 
fhore,  wear  the  colour  of  the  fky,  and  feem  riling  to  meet  it. 
The  deafening  noife  of  the  deep  fea  is  here  converted  into  gen- 
tle murmurs ;  inftead  of  the  waters  darning  againft  the  face  of 
the  rock,  it  advances  and  recedes,  dill  going  forward,  but  with 
juft  force  enough  to  pufh  its  weeds  and  {hells,  by  infenfible  ap- 
proaches, to  the  ihore. 

There  are  flill  other  mores,  befide  thofe  already  defcribed, 
which  either  have  been  raifed  by  art,  to  oppoic  the  fea's  ap- 
proaches, or  from  the  fea's  gaining  ground,  are  threatened  with 
imminent  deftrudlion.  The  fea's  being  thus  feen  to  give  and 
take  away  lands,  at  pleafure,  is,  without  queflion,  one  of.  the 
mod  extraordinary  confiderations  in  all  natural  hiitory.  In  fome 
places  it  is  feen  to  obtain  the  fuperiority  by  flow  and  certain 
approaches  ;  or  to  burfl  in  at  once,  and  overwhelm  all  things 
in  undiflinguifhed  deftru&ion ;  in  other  places  it  departs  from 
its  mores,  and  where  its  waters  have  been  known  to  rage,  it 
leaves  fields  covered  with  the  moft  beautiful  verdure. 

The  formation  of  new  lands  by  the  fea's  continually  bring- 
ing its  fediment  to  one  place,  and  by  the  accumulation  of  its 
funds  in  another,  is  eafily  conceived.  We  have  had  many  in- 
ftances  of  this  in  England.  The  ifland  of  Oxney,  which  is  ad- 
jacent to  Romney-marfh,  was  produced  in  this  manner.  This 
had,  for  a  long  time,  been  a  low  level,  continually  in  danger  of 
being  overflown  by  the  river  Rother  ;  but  the  fea,  by  its  depc- 
fitions,  has  gradually  raifed  the  bottom  of  the  river,  while  it 
has  hollowed  the  mouth  ;  fo  that  the  one  is  fufficiently  fecured 
from  inundations,  and  the  other  is  deep  enough  to  admit  mips 
of  confiderable  Surden.  The  like  alfo  may  be  feen  at  that  bank 

*  Newton'*  Optics,  p.  if.j— 16', 
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called  the  Doggerfands,  where  two  tides  meet,  and  which  thus 
receive  new  increafe  every  day,  fo  that  in  time  the  place  feems 
to  promife  fair  for  being  habitable  earth.  On  many  parts  of 
•the  coails  of  France,  England,  Holland,  Germany,  andPruflia, 
the  fea  has  been  fenfibly  known  to  retire*.  Hubert  Thomas 
afierts,  in  liis  defcription  of  the  country  of  Liege,  that  the  fea 
formerly  encompafied  the  city  of  Tongres,  which,  however, 
is  at  prefent  thirty-five  leagues  diftant  from  it :  this  affertion 
he  fupports  by  many  ilrong  reafons  ;  and,  among  others,  by 
the  iron  rings  fixed  in  the  walls  of  the  town,  for  fattening  the 
fhips  that  came  into  the  port.  In  Italy  there  is  a  confiderable 
piece  of  ground  gained  at  the  mouth  of  the  river  Arno ;  and 
Ravenna,  that  once  flood  by  the  fea-fide,  is  now  confiderably 
removed  from  the  fame.  But  we  need  fcarce  mention  thefe, 
when  we  find  that  the  whole  kingdom  of  Holland  feems  to  be 
a.  conqueft  upon  the  fea,  and,  in  a  manner,  refcued  from  its  bo- 
fom.  The  furface  of  the  earth,  in  this  country,  is  below  the 
level  of  the  bed  of  the  fea  ;  and,  I  remember,  upon  approach- 
ing the  coaft,  to  have  looked  down  upon  it  from  the  fea,  as  in- 
to a  valley ;  however,  it  is  every  day  rifing  higher  by  the  de- 
pofitions  made  upon  it,  both  by  the  fea,  the  Rhine,  and  the 
Meufe  ;  and  thofe  parts  which  formerly  admitted  large  men  of 
war,  are  now  known  to  be  too  mallow  to  receive  (hips  of  ve- 
ry moderate  burden*.  The  province  of  Jucntan,  a  peninfula 
in  the  gulph  of  Mexico,  was  formerly  a  part  of  the  fea  :  this 
tract,  which  {batches  out  into  the  ocean  an  hundred  leagues, 
and  which  is  above  thirty  broad,  is,  every  where,  at  a  moderate 
depth  below  the  furface,  compofed  of  fhells,  which  evince  that 
its  land  once  formed  the  bed  of  the  fea.  In  France,  the  town 
of  Aigues  Mortes  was  a  port  in  the  times  of  St.  Louis,  which 
is  now  removed  more  than  four  miles  from  the  fea.  Pfalmodi, 
in  the  fame  kingdom,  was  an  ifland  in  the  year  815,  but  is  now 
more  than  fix  miles  from  the  fhore.  All  along  the  coafts  of 
Norfolk,  I  am  very  well  affured,  that,  in  the  memory  of  man, 
the  fea  has  gained  fifty  yards  in  fome  places,  and  has  loft  as 
much  in  others. 

*  BuiTon,  vol.  vi,  p.  414. 
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Thus  numerous,  therefore,  are  the  inftances  of  new  lands 
having  been  produced  from  the  fea,  which,  as  we  fee,  is  brought 
about  two  different  ways  :  firft,  by  the  waters  raifmg  banks  of 
fand  and  mud  where  their  fediment  is  depofited;  and  fecond- 
ly,  by  their  relinquifhing  the  fiiore  entirely,  and  leaving  it  un- 
occupied to  the  induftry  of  man. 

But  as  the  fea  has  been  thus  known  to  recede  from  f. 
lands,  fo  has  it,  by  fatal  experience,  been  found  to  encroach 
upon  others ;  and,  probably,  thefe  depredations  on  one  part 
of  the  Chore,  may  account  for  its  dereliction  from  another ; 
for  the  current,  which  refted  upon  fome  certain  bank,  having 
got  an  egrefs  in  fome  other  place,  it  no  longer  preflcs  upon 
its  former  bed,  but  pours  all  its  ftream  into  the  new  entrance, 
fo  that  every  inundation  of  the  fea  may  be  attended  with  fome 
correfpondent  dereliction  of  another  fhore. 

However  this  be,  we  have  numerous  hiftories  of  the  fea's 
inundations,  and  its  burying  whole  provinces  in  its  bofom. 
Many  countries  that  have  been  thus  deftroyed,  ftill  bear  me- 
lancholy witnefs  to  the  truth  of  hiflory ;  and  mow  the  tops 
of  their  houfes,  and  the  fpires  of  their  fteeples,  ftill  (landing 
at  the  bottom  of  the  water.  One  of  the  moft  confiderable  in- 
undations we  have  in  hiftory,  is  that  which  happened  in  the 
reign  of  Henry  I.  which  overflowed  the  eftates  of  the  earl 
Godwin,  and  formed  that  bank  now  called  the  Goodwin 
fands.  In  the  year  1546,  a  fimilar  irruption  of^he  fea  deftroy- 
ed an  hundred  thoufand  perfons  in  the  territory  of  Dort ;  and 
yet  a  greater  number  round  Dullart.  In  Friefland,  and  Zea- 
land there  were  more  than  three  hundred  villages  overwhelm- 
ed; and  their  remains  continue  ftill  vifible  at  the  bottom  of 
the  water  in  a  clear  day.  The  Baltic  Sea  has,  by  flow  degrees, 
covered  a  large  part  of  Pomerania;  and,  among  others,  deftroy- 
ed and  overwhelmed  the  famous  port  of  Vineta.  In  the  fame 
manner,  the  Norwegian  Sea  has  formed  feveral  little  iflands 
from  the  main  land,  and  ftill  daily  advances  upon  the  continent. 
The  German  fea  has  advanced  upon  the  fhores  of  Holland, 
near  Catt,  fo  that  the  ruins  of  an  ancient  citadel  of  the  Ro- 
mans, which  was  formerly  built  upon  this  coaft,  are  now  ac- 
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tuaily  under  water.  To  thefe  accidents  feveral  more  might  be 
added;  our  own  hiftorians,  and  thofe  of  other  countries,  abound 
with  them  •,  almoft  every  flat  more,  of  any  extent,  being  able 
to  mow  fomething  that  it  has  loft,  or  fomething  that  it  has 
gained  from  the  fea. 

There  are  fome  mores  on  which  the  fea  has  made  tempora- 
ry depredations;  where  it  has  overflowed,,  and,  after  remain- 
ing perhaps  fome  ages,  it  has  again  retired  of  its  own  accord, 
or  been  driven  back  by  the  induftry  of  man*.  There  are  many 
lands  in  Norway,  Scotland,  and  the  Maldivia  iilands,  that  are  at 
one  time  covered  with  water,  and  at  another  free.  The  country 
round  the  ifle  of  Ely,  in  the  times  of  Bede,  about  a  thoufand 
years  ago,  was  one  of  the  mod  delightful  fpots  in  the  whole 
kingdom.  It  was  not  only  richly  cultivated,  and  produced  all 
the  neceflaries  of  life,  but  grapes  alfo  that  afforded  the  moil 
excellent  wine.  The  accounts  of  that  time  are  copious  in  the 
defcription  of  its  verdure  and  fertility ;  its  rich  paftures,  co- 
vered with  flowers  and  herbage ;  its  beautiful  {hades,  and 
wholefome  air.  But  the  fea,  breaking  in  upon  the  land,  over- 
whelmed the  whole  country,  took  pofTeffion  of  the  foil,  and  to- 
tally deftroyecl  one  of  the  mod  beautiful  vailies  in  the  world.  Its 
air,  from  being  dry  and  healthful,  from  that  time  became  mofl 
unwholfome,  and  clogged  with  vapours  ;  and  the  fmall  part  of 
the  country  that,  by  being  higher  than  the  reft,  efcaped  the 
deluge,  was  foon  rendered  uninhabitable,  from  its  noxious  va- 
pours. Thus  this  country  continued  under  water  for  fome  cen- 
turies ;  till,  at  laft,  the  fea,  by  the  fame  caprice  which  had 
prompted  its  invafions,  began  to  abandon  the  earth  in  like 
manner.  It  has  continued,  for  fome  ages,  to  relinquifh  its  for- 
mer conquefts  ;  and  although  the  inhabitants  can  neither  boaft 
the  longevity,  nor  the  luxuries  of  their  former  pre-occupants, 
yet  they  find  ample  means  of  fubfiftence  ;  and,  if  they  happen 
to  furvive  the  firft  years  of  their  refidcnce  there,  they  are  often 
known  to  arrive  at  a  good  old  age. 

But  although  hiftory  be  filent  as  to  many  other  inundations 
of  the  like  kind,  where  the  fea  has  overflowed  the  country,  and 

*  Buffon,vol.  ii.  p.  4-5- 
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afterwards  retired,  yet  we  have  nurnbcrlcfs  ttftimonics  of  ano- 
ther nature,  that  prove  it  beyond  the  poflibility  of  doubt :  I 
mean  thofe  numerous  trees  that  are  found  buried,  at  confide- 
rable  depths,  in  places  where  either  rivers,  or  the  fea,  has  ac- 
cidentally overflown*-".  At  the  mouth  of  the  river  Nefs,  near 
Bruges,  in  Flanders,  at  the  depth  of  fifty  feet,  are  found  great 
quantities  of  trees  lying  as  clofe  to  each  other  as  they  do  in  a 
wood  :  the  trunks,  the  branches,  and  the  leaves,  are  in  futli 
perfeft  prefervation,that  the  particularkindof  each  tree  may  in- 
ftantlybe  known.  About  five  hundred  years  ago,  this  very  ground 
was  known  to  have  been  covered  with  the  fea ;  nor  is  there 
any  hiftory  or  tradition  of  its  having  been  dry  ground,  which 
we  can  have  no  doubt  mud  have  been  the  cafe.  Thus  we  fee 
a  country  flourishing  in  verdure,  producing  large  forefts,  and 
trees  of  various  kinds,  overwhelmed  by  the  fea.  We  fee  this 
element  depofiting  its  fcdiment  to  an  height  of  fifty  feet ; 
and  its  waters  muft,  therefore,  have  rifen  much  higher.  We 
fee  the  fame,  after  it  has  thus  overwhelmed  and  funk  the  land 
fo  deep  beneath  its  flime,  capricioufly  retiring  from  the  fame 
coafts,  and  leaving  that  habitable  once  more,  which  it  had  for- 
merly deftroyed.  All  this  is  wonderful ;  and,  perhaps,  inftead 
of  attempting  to  enquire  after  the  caufe,  which  has  hitherto 
been  infcrutable,  it  will  bed  become  us  to  reft  fatisfied  with 
admiration. 

At  the  city  of  Modena,  in  Italy,  and  about  four  miles  round 
it,  wherever  it  is  dug,  when  the  workmen  arrive  at  the  depth 
of  fixty-three  feet,  they  come  to  a  bed  of  chalk,  which  they 
bore  with  an  augre  five  feet  deep ;  they  then  withdraw  from 
the  pit,  before  the  augre  is  removed,  and,  upon  its  ex- 
traction, the  water  burfts  up  through  the  aperture  with  great 
violence,  and  quickly  fills  this  new-made  well,  which  conti- 
nues full,  and  is  affected  neither  by  rain  nor  droughts.  But 
that  which  is  moil  remarkable  in  this  operation,  is  the  layers 
of  earth  as  we  defcend.  At  the  depth  of  fourteen  feet,  are 
found  the  ruins  of  an  ancient  city,  paved  flreets,  houfes,  floors, 
and  different  fpecies  of  Mofaic.  Under  this  is  found  a  folid 

*  BufTon,  vol.  ii.  p.  403. 
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earth,  that  would  induce  one  to  think  it  had  never  been  remo- 
ved 5  however,  under  it  is  found  a  foft  007 y  earth,  made  up 
cf  vegetables  ;  and  at  twenty-fix  feet  depth,  large  trees  en- 
tire, fueh  as  walnut-trees,  with  the  walnut  ftill  flicking  on  the 
ftem,  and  their  leaves  and  branches  in  exacl:  prefervatioii.  At 
twenty-eight  feet  deep,  a  foft  chalk  is  found,  mixed  with  a  vait 
quantity  of  {hells ;  and  this  bed  is  eleven  feet  thick.  Under 
this,  vegetables  are  found  again,  with  leaves,  and  branches  of 
trees  as  before  ;  and  thus  alternately  chalk  and  vegetable  earth 
to  the  depth  of  fixty-three  feet.  Thefe  are  the  layers,  where- 
ver the  workmen  attempt  to  bore ;  while,  in  many  of  them 
they  alfo  find  pieces  of  charcoal,  bones,  and  bits  of  iron.  From 
this  cfefcription,  therefore,  it  appears,  that  this  country  has 
been  alternately  overflowed  and  deferted  by  the  fea,  one  age 
after  another :  nor  were  thefe  overflowings  and  retirings  of 
trifling  depth,  or  of  fhort  continuance.  When  the  fea  burft  in, 
it  muft  have  been  a  long  time  in  overwhelming  the  branches 
of  the  fallen  foreft  with  its  fediment  j  and  ftill  longer  in  form- 
ing a  regular  bed  of  (hells  eleven  feet  over  them.  It  muft  have, 
therefore,  taken  an  age,  at  leaft,  to  make  any  one  of  thefe  lay- 
ers ;  and  we  may  conclude,  that  it  muft  have  been  many  ages 
employed  in  the  production  of  them  all.  The  land  alfo,  upon 
being  deferted,  muft  have  had  time  to  grow  compact,  to  gather 
freih  fertility,  and  to  be  drained  of  its  waters,  before  it  could 
be  difpofed  to  vegetation ;  or  before  its  trees  could  have  (hot 
forth  again  to  maturity. 

We  have  inftances  nearer  home  of  the  fame  kind,  given  us 
in  the  Philofophical  Tranfatlions  ;  one  of  them  by  mr.  Der- 
ham.  An  inundation  of  the  fea,  at  Dragenham,  in  Eflex,  lay- 
ing bare  a  part  of  the  adjacent  pailure,  for  above  two  hun- 
dred feet  wide,  and,  in  fome  places,  twenty  deep,  it  difcovered 
*  number  of  trees  that  had  lain  there  for  many  ages  before ; 
thefe  trees,  by  lying  long  under  ground,  were  become  black 
and  hard,  and  their  fibres  fo  tough,  that  one  might  as  eafily 
break  a  wire,  as  any  of  them :  they  lay  fo  thick  in  the  place 
where  they  were  found,  that,  in  many  parts,  he  could  ftep 
from  one  to  another ;  he  conceived  alfo,  that  not  only  all  the 
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adjacent  mnrfiies,  for  feveral  hundred  acres,  were  covered  un- 
derneath with  fuch  timber,  but  alib  the  marines  along  tlie 
moutli  of  the  Thames,  for  fcveral  miles.  The  meeting  with 
thefe  trees,  at  fuch  depths,  he  afcribes  to  the  fediment  of  the 
river,  and  the  tides,  which,  conftantly  warning  over  them, 
have  always  left  fome  part  of  their  fubftance  behind,  fo  as, 
by  repeated  alluvions,  to  work  a  bed  of  vegetable  earth  over 
them,  to  the  height  at  which  he  found  it. 

The  levels  of  Hatfield-Chace,  in  Yorkfliire,  a  tra&  of  above 
eighteen  thoufand  acres,  which  was  yearly  overflown,  was  re- 
duced to  arable  and  padure.land,  by  one  fir  Cornelius  Ver- 
xnufden,  a  Dutchman.  At  the  bottom  of  this  wide  extent,  are 
found  millions  of  the  roots  and  bodies  of  trees,  of  fuch  as  this 
ifland  either  formerly  did,  or  does  at  prefent  produce.  The 
roots  of  all  dand  in  their  proper  podures  ;  and  by  them,  aa 
thick  as  ever  they  could  grow,  the  refpedHve  trunks  of  each, 
fome  above  thirty  yards  long.  The  oaks,  fome  of  which  have 
been  fold  for  fifteen  pounds  a  piece,  are  as  black  as  ebony,  very 
lading  and  clofe  grained.  The  afn-trees  are  as  foft  as  earth, 
and  are  commonly  cut  in  pieces  by  the  workmen's  fpades,  and 
?.s  foon  as  flung  up  in  the  open  air,  turn  to  dud.  But  all  the 
red,  even  willows  themfelves,  which  are  fofter  than  the  afli, 
preferve  their  fubdance  and  texture  to  this  very  day.  Some 
of  the  firs  appear  to  have  vegetated,  even  after  they  were  fal- 
len, and  to  have,  from  their  branches,  druck  up  large  trees,  as 
great  as  the  parent  trunk.  It  is  obfervable,  that  many  of  thefe 
trees  have  been  burnt,  fome  quite  through,  fome  on  one  fide, 
fome  have  been  found  chopped  and  fquared,  others  riven  with 
great  wooden  wedges,  all  fufliciently  manifeding,  that  the 
country  which  was  deluged,  had  formerly  been  inhabited. 
Near  a  great  root  of  one  tree,  were  found  eight  coins  of  the 
Roman  emperors  •,  and,  in  fome  places,  the  marks  of  the  ridge 
and  furrow  are  plainly  perceivable,  which  tedified  that  the 
ground  had  formerly  been  patient  of  cultivation. 

The  learned  naturalid  who  has  given  this  defcription*,  ha* 
*  Phil.  Tranf.  vol.  ir.  part  ii.  p.  214. 
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pretty  plainly  evinced,  that  this  forefc,  in  particular,  mult  have 
been  thus  levelled  by  the  Romans  *,  and  that  the  falling  of  the 
trees  mull  have  contributed  to  the  accumulation  of  the  waters. 
"  The  Romans,"  fays  he,  "  when  the  Britons  fled,  always  pur- 
fued  them  into  the  fortrefies  of  low  woods,  and  miry  forefts. 
In  thefe,  the  wild  natives  found  flicker ,  and  when  opportunity 
offered,  iflued  out,  and  fell  upon  their  invaders  without  mer- 
cy. In  this  manner  the  Romans  v/ere  at  length  fo  harrafled, 
that  orders  were  iiTucd  out  for  cutting  down  all  the  woods  and 
forefts  in  Britain.  In  order  to  effedt  this  and  deftroy  the  ene- 
my the  eafier,  they  fet  fire  to  the  woods,  compofed  of  pines 
and  other  inflammable  timber,  which  fpreadmg,   the  confla- 
gration deftroyed  not  only  the  foreft,  but  infinite  numbers  of 
the  wretched  inhabitants  who  had  taken  flicker  therein.  When 
the   pine-trees  had  thus  done  what  mifchief  they  could,  the 
Romans   then   brought  their  army  nearer,   and,  with  whole 
legions  of  the  captive  Britons,  cut  down  molt  of  the  trees  that 
were  yet  left  ftanding  j  leaving  only  here  and  there  fome  great 
trees  untouched,  as  monuments  of  their  fury.  Thefe,  unneed- 
fulof  their  labour,  being  deftitute  of  the  fupport  of  the  un- 
derwood, and  of  their  neighbouring  trees,  were  eafily  over- 
thrown by  the  winds,  and,  without  interruption,  remained  on 
the  places  where  they  happened  to  fall.  The  foreft,  thus  fallen, 
muit  neceffarily  have  flopped  up  the  currents,  both  from  land 
and  fea  ;  and  turned  into  great  lakes,  what  were  before  but 
temporary  ftreams.  The  working  of  the  waters  here,  the  con- 
fumption  and  decay  of  rotten  boughs  and  branches,  and  the 
vait   increafe  of  water  mofs,  which  flouriflies   upon   marfliy 
grounds,  foon  formed  a  covering  over  the  trunks  of  the  fallen 
trees,  and  raifed  the  earth  feveral  feet  above  its  former  level. 
The  earth  thus  every  day  fwelling,  by  a  continual  increafe  from 
the  fediment  of  the  waters,  and  by  the  lightnefs  of  the  vege- 
table fubftances  of  which  it  was  compofed,  foon  over-topt  the 
waters  by  which   this  intumefcence  was  at  firft  effected ;  fo 
that  it  entirely  got  rid  of  its  inundations,  or  only  demanded 
a  flight  affiftance  from  man  for  that  purpofe."  And  this  may 
be  the  origin  of  all  bogs  whatfoever,  which  are  formed  by  the 
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putrefaction  of  vegetable  fubftances,  mixed  with  the  mud  and 
flime  depofited  by  waters,  and  at  length  acquiring  a  fufticient 
confiflency. 

From  this  we  fee  what  powerful  effects  the  fea  is  capable  of 
producing  upon  its  mores,  either  by  overflowing  fome,  or  de- 
ferring others ;  by  altering  the  direction  of  thefe,  and  render- 
ing thofe  craggy  and  precipitate,  which  before  were  fhelving. 
But  the  influence  it  has  upon  thefe,  is  nothing  to  that  which 
it  has  upon  that  great  body  of  earth  which  forms  its  bottom. 
It  is  at  the  bottom  of  the  fea  that  the  greateft  wonders  are 
performed,  and  the  moft  rapid  changes  are  produced  ;  it  is 
there  that  the  motion  of  the  tides  and  the  currents  have  their 
whole  force,  and  agitate  the  fubftances  of  which  their  bed  is 
compofed.  But  all  thefe  are  almoft  wholly  hid  from  human 
curiofity ;  the  miracles  of  the  deep  are  performed  in  fecret ; 
and  we  have  but  little  information  from  its  abyfles,  except 
what  we  receive  by  infpection  at  very  {hallow  depths,  or  by 
the  plummet,  or  from  divers,  who  are  known  to  defcend  from 
twenty  to  thirty  fathom*. 

The  eye  can  reach  but  a  very  fhort  way  into  the  depths  of 
the  fea ;  and  that  only  when  its  furface  is  glafly  and  ferene. 
In  many  feas  it  perceives  nothing  but  a  bright  fandy  plain  at 
bottom,  extending  for  feveral  hundred  miles,  without  an  in- 
tervening object.  But  in  others,  particularly  in  the  Red  Sea, 
it  is  very  different  j  the  whole  bottom  of  this  extenfive  bed  of 
waters  is,  literally  fpeaking,  a  forefl  of  fub-marine  plants,  and 
corals,  formed  by  infects  for  their  habitation,  fometimes  bran- 
ching out  to  a  great  extent.  Here  are  feen  the  madrepores,  the 
fponges,  modes,  fea-mufhrooms,  and  other  marine  productions, 
covering  every  part  of  the  bottom  ;  fo  that  fome  have  even 
fuppofed  the  fea  to  have  taken  its  name  from  the  colour  of  its 
plants  below.  However,  thefe  plants  are  by  no  means  peculiar 
to  this  fea,  as  they  are  found  in  great  quantities  in  the  Perfiau 
gulph,  along  the  coafts  of  Africa,  and  thofe  of  Provence  and 
Catalonia. 

*  Phil.  T:  part  u.  p.  193. 
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The  bottom  of  many  parts  of  the  fea  near  America,  pre-- 
fents  a  very  different,  though  a  very  beautiful  appearance. 
This  is  covered  with  vegetables,  which  make  it  look  as  green 
as  a  meadow,  and  beneath  are  feen  thoufands  of  turtles,  and 
other  fea  animals,  feeding  thereon. 

In  order  to  extend  our  knowledge  of  the  fea  to  greater  depths, 
recourfe  has  been  had  to  the  plummet ;  which  is  generally 
made  of  a  lump  of  lead  of  about  forty  pounds  weight,  fatten- 
ed to  a  cord*.  This,  however,  only  anfwers  in  moderate  depths  ^ 
for,  when  a  deep  fea  is  to  be  founded,  the  matter  of  which 
the  cord  is  compofed,  being  lighter  than  the  water,  floats  upon 
it,  and,  when  let  down  to  a  confiderable  depth,  its  length  fo 
increafes  its  furface,  that  it  is  often  fufficient  to  prevent  the 
lead  from  finking :  fo  that  this  may  be  the  reafon  that  fome 
parts  of  the  fea  are  faid  to  have  no  bottom. 

In  general,  wre  learn  from  the  plummet,  that  the  bottom  of 
the  fea  is  tolerably  even  where  it  has  been  examined ;  and, 
that  the  farther  from  the  fhore,  the  fea  is  in  general  the  deep- 
er. Notwithftanding,  now  and  then,  in  the  midft  of  a  great 
and  unfathomable  ocean,  we  often  find  an  ifland  raifmg  its 
head,  and  fingly  braving  its  fury.  Such  iflands  may  be  confi- 
dered  as  the  mountains  of  the  deep  ;  and,  could  we  for  a  mo- 
ment imagine  the  waters  of  the  ocean  removed,  or  dried  away, 
we  mould  probably  find  the  inequalities  of  its  bed  refembling 
thofe  that  are  found  at  land.  Here  extenfive  plains  j  there  val- 
lies  j  and,  in  many  places,  mountains  of  amazing  height.  M. 
Buache  has  actually  given  us  a  map  of  that  part  of  its  bottom, 
which  lies  between  Africa  and  America,  taken  from  the  feveral 
foundings  of  mariners.  In  it  we  find  the  fame  uneven  furface 
that  we  do  upon  land,  the  fame  eminences,  and  the  fame  de- 
preffions.  In  fuch  an  imaginary  profpect,  however,  there  would 
be  this  difference,  that  as  the  tops  of  land  mountains  appeaf 
the  mod  barren  and  rocky,  the  tops  of  fea-mountains  would 
be  found  the  moft  verdant  and  fruitful. 

The  plummet,  which  thus  gives  us  fome  idea  of  the  inequali- 

*  Buffbn,  vol.  ii.  p.  j. 
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ties  of  the  bottom,  leaves  us  totally  in  the  dark  as  to  every  other 
particular  ;  recourfe,  therefore,  has  been  had  to  divers  :  thefe, 
either  being  bred  up  in  this  dangerous  way  of  life,  and  accuf- 
tomed  to  remain  fome  time  under  water  without  breathing,  or 
afiifted  by  means  of  a  diving-bell,  have  been  able    to  return 
fome  confufed  and  uncertain  accounts  of  the  places  below.  In 
the  great  diving-bell,  improved  by  dr.  Halley,  which  was  large 
enough  to  contain  five  men,  and  was  fupplied  with  frefh  air 
by  buckets,  that  alternately  rofe  and  fell,  they  defcended  fifcy 
fathom.  In  this  huge  machine,  which  was  let  down  from  the 
mail  of  the  fhip,  the   doctor  himfelf  went  down  to  the  bot- 
tom, where,  when  the  fea  was  clear,  and  efpecially  when 
the  fun  (hone,  he  could  fee  perfectly  well  to  write  or  read, 
and  much  more  to  take  up  any  thing  that  was  underneath :  at 
other  times,  when  the  water  was  troubled  and  thick,  it  was  as 
dark  as  night  below,  fo  that  he  was  obliged  to  keep  a  candle 
lighted  at  the  bottom.  But  there  is  one  thing  very  remarkable, 
which  is,  that  the  water,  which  from  above  was  ufually  feen  of 
a  green  colour,  when  looked  at  from  below,  appeared  to  him 
of  a  very  different  one,  calling  a  rednefs  upon  one  of  his  hands, 
like  that  of  damaflt  rofes*. — A  proof  of  the  fea's  taking  its 
colour  not  from  any  thing  floating  in  it,  but  from  the  different 
reflexions  of  the  rays  of  light.  Upon  the  whole,  the  accounts 
we  have  received  from  the  bottom,   by  this  contrivance,   are 
but  few.  We  learn  from  it,  and  from  divers  in  general,  that 
while  the  furface  of  the  fea  may  be  deformed  by  tempefls, 
it  is  ufuaily  calm  and  temperate  belowf ;  that   fome  divers 
who  have  gone  down  when  the  weather  was  calm,  and  came 
up  when  it  was  tempefluous,  were  furprifed  at  their  not  per- 
ceiving the  change  at  the  bottom.  This,  however,  muft  not  be 
fuppoied  to  obtain  with  regard  to  the  tides,  and  the  currents, 
as  they  are  feen  conftantly  fhifting  their  bottom  ;  taking  their 
bed  with  great  violence  from  one  place,  and  dcpofiting  it  upon 
another.  We  are  informed,  alfo,  by  divers,  that  the  fea  grows 
colder  in  proportion  as  they  defcend  to  the  bottom  ;   that,  as 
far  as  the  fun's  rays  pierce,  it  is  influenced  by  their  warmth  ; 

*  Newton's  Optics,  p.  j6.  |  Boyle,  vol.  iii.  p.  242, 
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but  lower,  the  cold  becomes  almoft  intolerable.  A  perfon  of 
quality,  who  had  been  himfelf  a  diver,  as  mr.  Boyle  informs 
us,  declared,  that  though  he  feldom  defcended  above  three  or 
four  fathoms,  yet  he  found  it  fo  much  colder  than  near  the 
top,  that  he  could  not  well  endure  it ;  and  that  being  let  down 
in  a  great  diving-bell,  although  the  water  could  not  immedi- 
ately touch  him,  he  found  the  air  extremely  cold  upon  his 
firft  arrival  at  the  bottom. 

From  divers  alfo  we  learn,  that  the  fea  in  many  places  is 
filled  with  rocks  at  bottom  ;  and  that  among  their  clifts,  and 
upon  their  fides,  various  fubftances  fprout  forward,  which  are 
either  really  vegetables,  or  the  nefts  of  infe&s,  increafed  to 
fome  magnitude.  Some  of  thefe  aflume  the  fhape  of  beautiful 
flowers  ;  and,  tho'  foft  when  taken  up,  foon  harden,  and  are 
kept  in  the  cabinets  of  the  curious. 

But,  of  all  thofe  divers  who  have  brought  us  information 
from  the  bottom  of  the  deep,  the  famous  Nicolas  Pefce,  whofe 
performances  are  told  us  by  Kircher,  is  the  moll  celebrated. 
I  will  not  fo  much  as  pretend  to  vouch  for  the  veracity  of  Kir- 
cher's  account,  which  he  allures  us  he  had  from  the  archives 
of  the  kings  of  Sicily  ;  but  it  may  ferve  to  enliven  an  heavy 
chapter.  "  In  the  times  of  Frederic,  king  of  Sicily,  there  lived 
a  celebrated  diver,  whofe  name  was  Nicolas,  and  who,  from 
his  amazing  (kill  in  fwimming,  and  his  perfeverance  under 
water,  was  furnamed  the  fifli.  This  man  had,  from  his  infancy, 
teen  ufed  to  the  fea  j  and  earned  his  fcanty  fubfiflence  by 
diving  for  corals,  and  oyilers  ;  which  he  fold  to  the  villagers  on 
ihore.  His  long  acquaintance  with  the  fea,  at  laft,  brought  it  to 
be  almoft  his  natural  element.  He  frequently  was  known  to 
fpend  five  days  in  the  midft  of  the  waves,  without  any  other 
provifions  than  the  rim  which  he  caught  there,  and  ate  raw. 
He  often  fwam  over  from  Sicily  into  Calabria,  a  tempeftuous 
and  dangerous  paiiage,  carrying  letters  from  the  king.  He  was 
frequently  known  to  fwim  among  the  gulphs  of  the  Lipari 
iflands,  no  way  apprehenfive  of  danger. 

"  Some  mariners  out  at  fea  one  day  obferved  fomething  at 
fome  diilance  from  them,  which  they  regarded  as  a  fea-mon- 
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fter ;  but  upon  its  approach,  it  was  kno\vn  to  be  Nicolas,  whom 
they  took  into  their  (hip.  When  they  afked  him  whither  he 
was  going  in  fo  ftormy  and  rough  a  fea,  and  at  fuch  a  diftance 
from  land,  he  mowed  them  a  packet  of  letters,  which  he  was 
carrying  to  one  of  the  towns  of  Italy,  exactly  done  up  in  a 
leather  bag,  in  fuch  a  manner  as  that  they  could  not  be  wetted 
by  the  fea.  He  kept  them  thus  company  for  fome  time  on  their 
voyage,  converfmg,  and  afldng  queftions  •,  and  after  eating  an 
hearty  meal  with  them,  he  took  his  leave,  and  jumping  into 
the  fea,  purfued  his  voyage  alone. 

"  In  order  to  aid  thefe  powers  of  enduring  in  the  deep,  na- 
ture feemed  to  have  aflifted  him  in  a  very  extraordinary  man- 
ner j  for  the  fpaces  between  his  fingers  and  toes  were  web- 
bed, as  in  a  goofe  ;  and  his  cheft  became  fo  very  capacious, 
that  he  could  take  in  at  one  infpiration,  as  much  breath  as 
would  ferve  him  for  an  whole  day. 

«  The  account  of  fo  extraordinary  a  perfon  did  not  fail  to 
reach  the  king  himfelf;  who,  actuated  by  the  general  curiofity, 
ordered  that  Nicolas  mould  be  brought  before  him.  It  was  no 
eafy  matter  to  find  Nicolas,  who  generally  fpent  his  time 
in  the  folitudes  of  the  deep  -,  but  at  laft,  however,  after  much 
fearching,  he  was  found,  and  brought  before  his  majefty.  The 
curiofity  of  this  monarch  had  been  long  excited  by  the  ac- 
counts he  had  heard  of  the  bottom  of  the  gulph  of  Charyb- 
dis  ;  he  now,  therefore,  conceived  that  it  would  be  a  proper 
opportunity  to  have  more  certain  information.  He  therefore 
commanded  our  poor  jdiver  to  examine  the  bottom  of  this 
dreadful  whirlpool  ;  and,  as  an  incitement  to  his  obedience, 
ordered  a  golden  cup  to  be  flung  into  ic.  Nicolas  was  not  in- 
fenfible  of  the  danger  to  which  he  was  expofed  ^  dangers  bed 
known  only  to  himfelf  ;  and  he  therefore  prefumed  to  remon- 
ftrate  :  but  the  hopes  of  the  reward,  the  defire  of  pleafing 
the  king,  and  the  pleafure  of  mowing  his  {kill,  at  laft  prevail- 
ed. He  inftanrly  jumped  into  the  gulph,  and  was  fwallowed 
as  inftantly  up  in  its  bofom.  He  continued  for  three  quarters 
of  an  hour  below  ;  during  which  time,  the  king  and  his  atten- 
dants remained  upon  more,  anxious  for  his  fate  ;  but  he  at 
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laft  appeared,  buffeting  upon  the  furface,  holding  the  cup  in 
triumph  in  one  hand,  and  making  his  way  good  among  the 
waves  with  the  other.  It  may  be  fuppofed  he  was  received 
with  applaufe,  upon  his  arrival  on  fhore  ;  the  cup  was  made 
the  reward  of  his  adventure  ;  the  king  ordered  him  to  be  ta- 
ken proper  care  of  ;  and,  as  he  was  fomewhat  fatigued  and 
debilitated  by  his  labour,  after  an  hearty  meal,  he  was  put  to 
bed,  and  permitted  to  refrefh  himfelf  by  ileeping. 

"  When  his  fpirits  were  thus  reftored,  he  was  again  brought, 
to  fatisfy  the  king's  curiofity  with  a  narrative  of  the  wonders 
he  had  feen  ;  and  his  account  was  to  the  following  effect.  He 
would  never,  he  faid,  have  obeyed  the  king's  commands,  had 
he  been  apprized  of  half  the  dangers  that  were  before  him. 
There  were  four  things,  he  faid,  that  rendered  the  gulph 
dreadful,  not  only  to  men,  but  even  to  the  fifties  themfelves  : 
firft,  the  force  of  the  water  burfting  up  from  the  bottom, 
which  requires  great  ftrength  to  refift  ;  fecondly,  the  abrupt- 
nefs  of  the  rocks,  that  on  every  fide  threatened  definition  ; 
thirdly,  the  force  of  the  whirlpool,  darning  againfh  thole  rocks  ; 
and  fourthly,  the  number  and  magnitude  of  the  polypus  fifh, 
fome  of  which  appeared  as  large  as  a  man,  and  which  every 
where  flicking  againft  the  rocks,  projected  their  fibrous  arms 
to  entangle  him.  Being  afkecl  how  he  was  able  fb  readily  to 
find  the  cup  that  had  been  thrown  in,  he  replied,  that  it  hap- 
penend  to  be  flung  by  the  waves  into  the  cavity  of  a  rock, 
againft  which  he  himfelf  was  urged  in  his  defcent.  This  ac- 
count, however,  did  not  fatisfy  the  king's  curiofity  :  being  re- 
quefted  to  venture  once  more  into  the  gulph  for  further  dif- 
coveries,  he  at*  firft  refufed  ;  but  the  king,  defirous  of  having 
the  moft  exaft  information  pollible  of  all  things  to  be  found 
in  the  gulph,  repeated  his  felicitations  •,  and,  to  give  them  ftill 
greater  weight,  produced  a  larger  cup  than  the  former,  and 
added  alfo  a  purfe  of  gold.  Upon  thefe  confiderations,  the 
unfortunate  Peffacola  once  again  plunged  into  the  whirlpool, 
and  was  never  heard  of  more." 
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CHAP.     XVIII. 

A  fummary  Account  of  the  Mechanical  Properties  of  Air. 

HAVING  defcribed  the  earth  and  the  fea,  we  now  afcend 
into  that  fluid  which  furrounds  them  both  •,  and  which, 
in  fome  meafure,  fupports  and  fupplies  all  animated  nature. 
As  upon  viewing  the  bottom  of  the  ocean  from  its  furface,  we 
fee  an  infinity  of  animals  moving  therein,  and  feeking  food  ; ' 
fo  were  fome  fuperior  being  to  regard  the  earth  at  a  proper 
diftance,  he  might  confider  us  in  the  fame  light  :  he  might, 
from  his  fuperior  ftation,  behold  a  number  of  bufy  little  be- 
ings, immerfed  in  the  aerial  fluid,  that  every  where  furrounds 
them,  and  feduloufly  employed  in  procuring  the  means  of  fub- 
fiflence.  This  fluid,  though  too  fine  for  the  grofs  perception 
of  its  inhabitants,  might,  to  his  nicer  organs  of  fight,  be  very 
vifible  ;  and,  while  he  at  once  faw  into  its  operations,  he  might 
fmile  at  the  varieties  of  human  conjecture  concerning  it  :  he 
might  readily  difcern,  perhaps,  the  height  above  the  furface  of 
the  earth  to  which  this  fluid  atmofphere  reaches  :  he  might 
exactly  determine  that  peculiar  form  of  its  parts  which  gives 
it  the  fpring  or  elasticity  with  which  it  is  endued  :  he  might 
diftinguifh  which  of  its  parts  were  pure  incorruptible  air,  and 
which  only  made  for  a  little  time  to  affume  the  appearance, 
fo  as  to  be  quickly  returned  back  to  the  element  from  whence 
it  came.  But  as  for  us,  \vho  are  immerfed  at  the  bottom  of 
this  gulph,  we  mult  be  contented  with  a  more  confined  know- 
ledge ;  and,  wanting  a  proper  point  of  proipecl:,  remain  fa- 
tisiicd  with  a  combination  of  the  effects. 

One  of  the  firft  things,  therefore,  that  our  fenfes  inform 
us  of,  is,  that  although  the  air  is  too  fine  for  our  fight,  it  is 
very  obvious  to  our  touch.  Although  we  cannot  fee  the  wind 
contained  in  a  bladder,  we  can  very  readily  feel  its  refiftance ; 
and  though  the  hurricane  may  want  colour,  we  often  fatally 
experience  that  it  does  not  want  force.  We  have  equal  experi- 
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ence  of  the  air's  fpring  or  elafticity  :  the  bladder,  when  preffed, 
returns  again,  upon  the  preffure  being  taken  away  ;  a  bottle, 
when  filled,  often  burfts,  from  the  fpring  of  air  which  is  in- 
cluded. 

So  far  the  flighted  experience  reaches  ;  but,  by  carrying 
experiment  a  little  farther,  we  learn,  that  air  alfo  is  heavy  :  a 
round  glafs  vefiel  being  emptied  of  its  air,  and  accurately 
weighed,  has  been  found  lighter  than  when  it  was  weighed 
with  the  air  in  it.  Upon  computing  the  fuperior  weight  of  the 
full  veiTel,  a  cubic  foot  of  air  is  found  to  weigh  fomething 
more  than  an  ounce. 

From  this  experiment,  therefore,  we  learn,  that  the  earth, 
and  all  things  upon  its  furface,  are  every  where  covered  with 
?.  ponderous  fluid,  which,  rifing  very  high  over  our  heads,  muft 
be  proportionably  heavy.  For  inftance,  as  in  the  fea,  a  man  at 
the  depth  of  twenty  feet,  fuftains  a  greater  weight  of  water 
than  a  man  at  the  depth  of  but  ten  feet ;  fo  will  a  man  at  the 
bottom  of  a  valley  have  a  greater  weight  of  air  over  him,  than 
a  man  on  the  top  of  a  mountain. 

From  Kence  we  may  conclude,  that  we  fuftain  a  very  great 
weight  of  air  ;  and  although,  like  men  walking  at  the  bottom 
of  the  fea,  we  cannot  feel  the  weight  which  preffes  equally 
round  us,  yet  the  preffure  is  not  the  lefs  real.  As  in  morals, 
we  feldom  know  the  blefiings  that  furround  us  till  we  are  de- 
prived of  them,  fo  here  we  do  not  perceive  the  weight  of  the 
ambient  fluid  till  a  part  of  it  is  taken  away.  If,  by  any  means, 
we  contrive  to  take  away  the  preffure  of  the  air  from  any  one 
part  of  our  bodies,  we  are  foon  made  fenfible  of  the  weight 
upon  the  ojher  parts.  Thus,  if  we  clap  our  hand  upon  the 
mouth  of  a  veffel  from  whence  the  air  has  been  taken  away, 
there  will  be  air  on  one  fide,  and  none  on  the  other ;  upon 
which,  we  {hall  inftantly  find  the  hand  violently  fucked  in- 
wards, which  is  nothing  more  than  the  weight  of  'the  air  upon 
the  back  of  the  hand  that  cruihes  it  into  the  fpace  which  ia. 
empty  below. 

As  by  this  experiment,  therefore,  we  perceive  that  the  air 
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prefles  with  great  weight  upon  every  thing  on  the  furface  of 
the  earth,  fo  by  other  experiments  we  learn  the  exact  weight 
with  which  it  prefles.  Firft,  if  the  air  be  exhaufted  out  of  any 
veflel,  a  drinking-glafs  for  inftance  *,  and  this  veflel  be  fet 
with  the  mouth  downwards  in  water,  the  water  will  rife  up 
into  the  empty  fpace,  and  fill  the  inverted  glafs  ;  for  the  ex- 
ternal air  will,  in  this  cafe,  prefs  up  the  water,  where  there  is 
no  weight  to  refill ;  as,  one  part  of  a  bed  being  prefled,  makes 
the  other  parts,  that  have  no  weight  upon  them,  rife.  In  this 
cafe,  therefore,  as  was  faid,  the  water  being  prefled  without, 
will  rife  in  the  glafs  ;  and  would  continue  to  rife  (if  the  emp- 
ty glafs  were  tall  enough)  thirty-two  feet  high.  In  fact,  there 
have  been  pipes  made  purpofely  for  this  experiment,  of  above 
thirty-two  feet  high  ;  in  which,  upon  being  exhaufted,  the 
water  has  always  rifen  to  the  height  of  thirty-two  feet :  there 
it  has  always  refted,  and  never  afcended  higher.  From  this, 
therefore,  we  learn,  that  the  weight  of  the  air  which  prefles  up 
the  water,  is  equal  to  a  pillar  or  Column  of  water  which  is 
thirty-two  feet  high  ;  as  it  is  juft  able  to  raife  fuch  a  column, 
and  no  more.  In  other  words,  the  furface  of  the  earth  is  every 
where  covered  with  a  weight  of  air,  which  is  equivalent  to  a 
covering  of  thirty-two  feet  deep  of  water,  or  to  a  weight  of 
twenty-nine  inches  and  a  half  of  quickfilver,  which  is  known 
to  be  juft  as  heavy  as  the  former. 

Thus,  therefore,  we  fee  that  the  air  at  the  furface  of  the 
earth  is  juft  as  heavy  as  thirty- two  feet  of  water,  or  twenty-nine 
inches  and  a  half  of  quickfilver  ;  and  it  is  eafily  found,  by 
computation,  that  to  raife  water  thirty-two  feet,  will  require 
a  weight  of  fifteen  pounds  upon  every  fquare  inch.  Now,  if 
we  are  fond  of  computations,  we  have  only  to  calculate  how 
many  fquare  inches  are  in  the  furface  of  an  ordinary  human 
body,  and  allowing  every  inch  to  fuftain  fifteen  pounds,  we 
may  amaze  ourfelves  at  the  weight  of  air  we  fuftain.  It  has 
been  computed,  and  found,  that  our  ordinary  load  of  air 

*  This  may  be  done  by  burning  a  bit  of  paper  in  the  fame,  snd  tha\ 
quickly  turning  it  doivn  upon  the  water. 

Yot.  I.  2  A 
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amounts  to  within  a  little  of  forty  thoufand  pounds  :  this  is 
wonderful  !  but  wondering  is  not  the  way  to  grow  wife. 

Notwithflanding  this  be  our  ordinary  load,  and  our  ufual 
fupply,  there  are  at  different  times  very  great  variations.  The 
air  is  not,  like  water,  equally  heavy  at  all  feafons ;  but  feme- 
times  is  lighter,  and  fometimes  more  heavy.  It  is  fometimes 
more  compreft,  and  fometimes  more  elaftic  or  fpringy,  which 
produces  the  fame  effects  as  an  increafe  of  its  weight.  The  air, 
which  at  one  time  raifes  water  thirty-two  feet  in  the  tube,  and 
quickfilver  twenty-nine  inches,  will  not  at  another  raife  the 
one  to  thirty  feet,  or  the  other  to  twenty-fix  inches.  This  makes, 
therefore,  a  very  great  difference  in  the  weight  we  fuftain;  and 
we  are  actually  known,  by  computation,  to  carry  at  one  time 
four  thoufand  pounds  of  air  more  than  at  another. 

The  reafon  of  this  furprizing  difference  in  the  weight  of  air, 
is  either  owing  to  its  preffure  from  above,  or  to  an  increafe  of 
vapour  floating  in  it.  Its  increafed  preffure  is  the  confequence 
of  its  fpring  or  elaflicity,  which  cold  and  heat  fenfibly  affecl:, 
and  are  continually  changing. 

This  elaflicity  of  the  air  is  one  of  its  mofl  amazing  proper- 
ties ;  and  to  which,  it  mould  feem,  nothing  can  fet  bounds.  A 
body  of  air  that  may  be  contained  in  a  nut-fhell,  may  eafily, 
with  heat,  be  dilated  into  a  fphere  of  unknown  dimenfions.  On 
the  contrary,  the  air  contained  in  a  houfe,  may  be  compref- 
fed  into  a  cavity  not  larger  than  the  eye  of  a  needle.  In  fhort, 
no  bounds  can  be  fet  to  its  confinement  or  expanfion  j  at  leaft, 
experiment  has  hitherto  found  its  attempts  indefinite.  In  every 
fituation  it  retains  its  elaflicity  ;  and  the  more  clofely  we  com- 
prefs  it,  the  more  ftrongly  does  it  refifl  the  preffure.  If  to  the 
increafing  the  elaflicity  on  one  fide  by  compreffion,  we  increafe 
it  on  the  other  fide  by  heat,  the  force  of  both  foon  becomes  ir- 
refiflible  j  and  a  certain  French  philofopher  fuppofed  *,  that 
air  thus  confined,  and  expanding,  was  fufficient  for  the  explo- 
fion  of  a  world. 

Many  inftruments  have  been  formed  to  meafure  and  deter- 
*  Monfieur  Amontons. 
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mine  thefe  different  properties  of  the  air ;  and  which  fervc 
feveral  ufeful  purpofes.  The  barometer  ferves  to  meafure  its 
weight ;  to  tell  us  when  it  is  heavier,  and  when  lighter.  It  is 
compofed  of  a  glafs  tube  or  pipe,  of  about  thirty  inches  in 
length,  clofed  up  at  one  end  5  this  tube  is  then  filled  with  quick- 
filver  ;  this  done,  the  maker  clapping  his  finger  upon  the  open 
end,  inverts  the  tube,  and  plunges  the  open  end,  finger  and  all, 
into  a  bafon  of  quickfilver,  and  then  takes  his  finger  away : 
no\v  the  quickfilver  in  the  tube  will,  by  its  own  weight,  en- 
deavour to  defcend  into  that  in  the  bafon ;  but  the  external 
air,  prefling  on  the  furface  of  the  quickfilver  in  the  bafon  with- 
out, and  no  air  being  in  die  tube  at  top,  the  quickfilver  will 
continue  in  the  tube,  being  prefled  up,  as  was  faid,  by  the  air, 
on  the  furface  of  the  bafon  below.  The  height  at  which  it  is 
known  to  ftand  in  the  tube,  is  ufually  about  twenty-nine  inches, 
when  the  air  is  heavy;  but  not  above  twenty-fix  when  the  air 
is  very  light.  Thus,  by  this  inftrument,  we  can,  with  fome  ex- 
a£hiefs,  determine  the  weight  of  the  air ;  and,  of  confequence, 
tell  before-hand  the  changes  of  the  weather.  Before  fine  dry 
weather,  the  air  is  charged  with  a  variety  of  vapours,  which 
float  in  it  unfeen,   and  render  it  extremely  heavy,   fo  that  it 
prefles  up  the  quickfilver ;  or,  in  other  words,  the  barometer 
rifes.  In  moift,  rainy  weather,  the  vapours  are  wafhed  down, 
or  there  is  not  heat  fufficient  for  them  to  rife,  fo  that  the  air  is 
then  fenfibly  lighter,  and  prefles  up  the  quickfilver  with  lefs 
force ;  or,  in  other  words,  the  barometer  is  feen  to  fall.   Our 
conftitutions  feem  alfo  to  correfpond  with  the  changes  of  the 
weather-glafs ;  they  are  braced,  ftrong,  and  vigorous,,  with  a 
large  body  of  air  upon  them  ;  they  are  languid,  relaxed,  and 
feeble,  when  the  air  is  light,  and  refufes  to  give  our  fibres  their 
proper  tone. 

But  although  the  barometer  thus  meafures  the  weight  of  the 
air,  with  exactnefs  enough  for  the  general  purpofes  of  life,  yet 
it  is  often  affected  with  a  thoufand  irregularities,  that  no  exaft- 
ncfs  in  the  initrument  can  remedy,  no  theory  account  for. 
When  high  winds  blow,  the  quickfilver  generally  is  low :  it 
rifes  higher  in  cold  wcr.lhcr,  than  in  warm  ;  and  is  ufually 
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higher  at  morning  and  evening,  than  at  mid-day  :  it  generally 
defcends  lower  after  rain  than  it  was  before  it.  There  are  alfo 
frequent  changes  in  the  air,  without  any  fenfible  alteration  in 
the  barometer. 

As  the  barometer  is  thus  ufed  in  predicting  the  changes  of 
the  weather,  fo  it  is  alfo  ferviceable  in  meafuring  the  heights 
of  mountains,  which  mathematicians  cannot  fo  readily  do  :  for, 
as  the  higher  we  afcend  from  the  furface  of  the  earth,  the  air 
becomes  lighter,  fo  the  quickfilver  in  the  barometer  will  de- 
fcend  in  proportion.  It  is  found  to  fink  at  the  rate  of  the  tenth 
part  of  an  inch  for  every  ninety  feet  we  afcend  ;  fo  that  in  go- 
ing up  a  mountain,  if  I  find  the  quickfilver  fallen  an  inch,  I 
conclude,  that  I  am  got  upon  an  afcent  of  near  nine  hundred 
feet  high.  In  this  there  has  been  found  fome  variation  ;  into  a 
detail  of  which,  it  is  not  the  bufmefs  of  a  natural  hiftorian  to 
enter. 

In  order  to  determine  the  elafticity  of  air,  the  wind-gun  has 
been  invented,  which  is  an  inftrument  varioufly  made  ;  but  in 
all  upon  the  principle  of  comprefimg  a  large  quantity  of  air  in- 
to a  tube,  in  which  there  is  an  ivory  ball,  and  then  giving  the 
compreiTed  elaftic  air  free  power  to  act,  and  drive  the  ball  as 
directed.  The  ball  thus  driven,  will  pierce  a  thick  board :  and 
will  be  as  fatal,  at  fmall  diftances,  as  if  driven  with  gun-pow- 
der. I  do  not  know  whether  ever  the  force  of  this  inftrument 
has  been  aflifted  by  means  of  heat;  certain  I  am,  that  this, 
which  could  be  very  eafily  contrived  by  means  of  phofphorus, 
or  any  other  hot  fubftance,  applied  to  the  barrel,  would  give 
fuch  a  force  as  I  doubt  whether  gunpowder  itfelf  could  pro- 
duce. 

The  air-pump  is  an  inftrument  contrived  to  exhauft  the  air 
from  round  a  veiTel,  adapted  to  that  purpofe,  called  a  receiver. 
This  method  of  exhaufting,  is  contrived  in  the  fimple  inftru- 
ment, by  a  pifton,  like  that  of  a  fyringe,  going  down  into  the 
veflelj  and  thus  pufhing  out  its  air ;  which,  by  means  of  a 
valve,  is  prevented  from  returning  into  the  veflel  again.  But 
^his,  like  all  other  complicated  inftruments,  will  be  better  un- 
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derftood  by  a  minute  infpe&ion,  than  an  hour's  defcription : 
it  may  fuffice  here  to  obferve,  that  by  depriving  animals,  and 
other  fubftances,  of  all  air,  it  (hows  us  what  the  benefits  and 
effe&s  of  air  are  in  fuftaining  life,  or  promoting  vegetation. 

The  digefter  is  an  inftrument  of  ftill  more  extraordinary  ef- 
fects than  any  of  the  former ;  and  fufficiently  difcovers  the 
amazing  force  of  air,  when  its  elaflicity  is  augmented  by  fire. 
A  common  tea-kettle,  if  the  fpout  was  clofed  up,  and  the  lid 
put  firmly  down,  would  ferve  to  become  a  digefter,  if  ftrong 
enough.  But  the  inftrument  ufed  for  this  purpofe,  is  a  ftrong 
metal  pot,  with  a  lid  to  fcrew  clofe  on,  *fo  that,  when  down, 
no  air  can' get  in  or  return  :  into  this  pot,  meat  and  bones  are 
put,  with  a  fmall  quantity  of  water,  and  then  the  lid  fcrewed 
clofe  :  a  lighted  lamp  is  put  underneath,  and,  what  is  very  ex- 
traordinary, (yet  equally  true)  in  fix  or  eight  minutes  the  whole 
mafs,  bones  and  all,  are  diflblved  into  a  jelly ;  fo  great  is  the 
force  and  elafticity  of  the  air  contained  within  ;  ftruggling  to 
efcape,  and  breaking  in  pieces  all  the  fubftances  with  which 
it  is  mixed.  Care,  however,  muft  be  taken  not  to  heat  this  in- 
ftrument too  violently;  for  then,  the  inclofed  air  would  become 
irrefiftible,  and  burft  the  whole,  with  perhaps  a  fatal  explo- 
fion. 

There  are  numberlefs  other  ufeful  inftruments  made  to  de- 
pend on  the  weight,  the  elafticity,  or  the  fluidity  of  the  air, 
which  do  not  come  within  the  plan  of  the  prefent  work ;  the 
defign  of  which  is  not  to  give  an  account  of  the  inventions  that 
have  been  made  for  determining  the  nature  and  properties  of 
air,  but  a  mere  narrative  of  its  effects.  The  defcription  of  the 
pump,  the  forcing  pump,  the  fire  engine,  the  fteam  engine, 
the  fyphon,  and  an  hundred  others,  belongs  not  to  the  natu- 
ralift,  but  the  experimental  phiiofopher  :  the  one  gives  a  hif- 
tory  of  nature,  as  he  finds  fhe  prefents  herfelf  to  him  ;  and  he 
draws  the  obvious  picture :  the  other  purfues  her  with  clofe 
inveftigation,  tortures  her,  by  experiment,  to  give  up  her  fe- 
crets,  and  meafures  her  latent  qualities  with  laborious  preci- 
fion.  Much  more,  therefore,  might  be  faid  of  the  mechanical 


ic>o  A  N    H  I  S  T  O  R  Y     O  F 

effects  of  air,  and  of  the  conjectures  that  have  been  made  rc- 
fpe6Hng  the  form  of  its  parts  ;  how  fome  have  fuppofed  them 
to  refemble  little  hoops,  coil'd  up  in  a  fpring;  others,  like  fleeces 
of  wool ;  others,  that  the  parts  are  endued  with  a  repulfive 
quality,  by  which,  when  fqueezed  together,  they  endeavour  to 
fly  off,  and  recede  from  each  other.  We  might  have  given  the 
difputes  relative  to  the  height  to  which  this  body  of  air  extends 
•above  us,  and  concerning  which  there  is  no  agreement.  We 
might  have  enquired  how  much  of  the  air  v,  e  breathe  is  ele- 
mentary, and  not  reducible  to  any  other  fubftance ;  and  of 
what  denfity  it  would  become,  if  it  were  fuppofed  to  be  con- 
tinued down  to  the  centre  of  the  earth.  At  that  place  we  might, 
with  the  help  of  figures,  and  a  bold  imagination,  have  fhewn 
it  twenty  thoufand  times  heavier  than  its  bulk  of  gold.  We 
might  alfo  prove  it  millions  of  times  purer  than  upon  earth, 
when  raifed  to  the  furface  of  the  atmofphere.  But  thefe  fpecu- 
lations  do  not  belong  to  natural  hiftory  ;  and  they  have  hither- 
to produced  no  great  advantages  in  that  branch  of  fcience  to 
which  they  more  properly  appertain. 


CHAP.       XIX. 

An  EJJay  towards  a  Natural  Hi/lory  cf  the  Air. 

A  LATE  eminent  philofopher  has  confidered  our  atmof- 
phere as  one  large  chymical  veffel,  in  which  an  infinite 
number  of  various  operations  are  conftantly  performing.  In  it 
all  the  bodies  of  the  earth  are  continually  fending  up  a  part  of 
their  fubflance,  by  evaporation,  to  mix  in  this  great  alembic, 
and  to  float  a  while  in  common.  Here  minerals,  from  their 
loweft  depths,  afcend  in  noxious,  or  in  warm  vapours,  to  make 
a  part  of  the  general  mafs ;  feas,  rivers,  and  fubterraneous 
fprmgs,  furr.Kh  their  copious  fupplies ;  plants  receive  and  re- 
turn their  {hare;  and  animals,  that  by  living  rpon,  confume 
this  general  {lore,  are  found  to  give  it  back  in  -iv-ter  quanti- 
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ties,  when  they  die*.  The  air,  therefore,  that  we  breathe,  and 
upon  which  we  fubfift,  bears  very  little  refemblance  to  that 
pure  elementary  body  which  was  defcribed  in  the  laft  chapter  ; 
and  which  is  rather  a  fubftance  that  may  be  conceived,  than 
experienced  to  exift.  Air,  fuch  as  we  find  it,  is  one  of  the  mod 
compounded  bodies  in  all  nature.  Water  may  be  reduced  to  a 
fluid  every  way  rcfembling  air,  by  heat ;  which,  by  cold,  be- 
comes water  again.  Every  thing  that  we  fee,  gives  off  its  parts  to 
the  air,  and  has  a  little  floating  atmofphere  of  its  own  round 
it.  The  rofe  is  encomplrfTetl  with  a  fphere  of  its  own  odorous 
particles  ;  while  the  nightfhade  infects  the  air  with  fcents  of  a 
more  ungrateful  nature.  The  perfume  of  mufk  flies  off  in  fuch 
abundance,  that  the  quantity  remaining  becomes  fenfibly  light- 
er by  the  lofs.  A  thoufand  fubftances  that  efcape  all  our  fenfes, 
we  know  to  be  there ;  the  powerful  emanations  of  the  load- 
ftone,  the  effluvia  of  electricity,  the  rays  of  light,  and  the  in- 
fmuations  of  fire.  Such  are  the  various  fubftances  thro'  which 
we  move,  and  which  we  are  conftantly  taking  in  at  every  pore, 
and  returning  again  with  imperceptible  difcharge. 

This  great  foiution,  or  mixture  of  all  earthly  bodies,  is  con- 
tinually operating  upon  itfelf ;  which,  perhaps,  may  be  the 
caufe  of  its  unceafing  motion  :  but  it  operates  flill  more  vill- 
bly  upon  fuch  groffcr  fubftances  as  are  expofed  to  its  influence; 
for  fcarce  any  fubftance  is  found  capable  of  refifting  the  cor- 
roding qualities  of  the  air.  The  air,  fay  the  chymifts,  is  a  chaos, 
furnifhed  with  all  kinds  of  falts  and  menftruums  ;  and,  there- 
fore, it  is  capable  of  diflblving  all  kinds  of  bodies.  It  is  well 
known,  that  copper  and  iron  are  quickly  covered,  and  eaten 
v.-ith  ruft ;  and  that  in  the  climates  near  the  equator,  no  art 
can  keep  them  clean.  In  thofe  dreary  countries,  the  inftru- 
ments,  knives  and  keys,  that  are  kept  in  the  pocket,  neverthe- 
lefs,  are  quickly  encrufted  ;  and  the  great  guns,  with  every  pre- 
caution, after  fome  years,  become  ufelefs.  Stones,  as'being  lefs 
hard,  may  be  readily  fuppofed  to  be  more  eafily  foluble.  The 
marble  of  which  the  noble  monuments  of  Italian  antiquity  are 
compofed,  although  in  one  of  the  fineft  climates  in  the  world, 

*  Eoylc,  vol.  ii.  p.  593. 
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neverthelefs  fhow  the  impreffions  which  have  been  made  upon 
them  by  the  air.  In  many  places  they  feem  worm-eaten  by  time; 
and,  in  others,  they  appear  crumbling  into  duft.  Gold  alone 
feems  to  be  exempt  from  this  general  ftate  of  diflblution ;  it 
is  never  found  to  contract  ruft,  though  expofed  ever  fo  long : 
the  reafon  of  this  feems  to  be,  that  fea-falt,  which  is  the  only 
menftruum  capable  of  a£Hng  upon  and  diflblving  gold,  is  but 
very  little  mixed  with  the  air  ;  for  fait  being  a  very  fixed  body, 
and  not  apt  to  volatilize,  and  rife  with  heat,  there  is  but  a  fmall 
proportion  of  it  in  the  atnrofphere.  In  the  elaboratories,  and 
{hops,  however,  where  fait  is  much  ufed,  and  the  air  is  im- 
pregnated with  it,  gold  is  found  to  ruft  as  well  as  other 
metals. 

Bodies  of  a  fofter  nature  are  obvioufly  deftroyed  by  the  air*. 
Mr.  Boyle  fays,  that  filks  brought  to  Jamaica,  will,  if  there 
expofed  to  the  air,  rot  even  while  they  preferve  their  colour  j 
but  if  kept  therefrom,  they  both  retain  their  ftrength  and  glofs. 
The  fame  happens  in  Brafil,  where  their  clothes,  which  are 
black,  foon  turn  of  an  iron  colour ;  though,  in  the  mops,  they 
preferve  their  proper  huef.  In  thefe  tropical  climates  alfo,  fuch 
are  the  putrefcent  qualities  of  the  air,  that  white  fugar  will 
fometimes  be  full  of  maggots.  Drugs  and  plafters  lofe  their 
virtue,  and  become  verminous.  In  fome  places  they  are  obliged 
to  expofe  their  fweet-meats  by  day  in  the  fun,  otherwife  the 
night  air  would  quickly  caufe  them  to  putrefy.  On  the  contrary, 
in  the  cold  arftic  regions,  animal  fubflances,  during  their  win- 
ter, are  never  known  to  putrefy ;  and  meat  may  be  kept  for 
months,  without  any  fait  whatfoever.  This  experiment  hap- 
pily fucceeded  \vith  the  eight  Englifhmen  who  were  accident- 
ally left  upon  the  inhofpitable  coafts  of  Greenland,  at  a  place 
where  feven  Dutchmen  had  perifhed  but  a  few  years  before ; 
for  killing  fome  rein-deer  for  their  fubfiilence,  and  having  no 
fait  to  preferve  the  flefh,  to  their  great  furprife,  they  foon 
found  it  did  not  want  any,  as  it  remained  fweet  during  their 
eight  months  continuance  upon  that  fhore. 

*  Buffon,  voLiii,  p.  6*.  f  Ibid,  vol.  iii.  p.  68, 
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Thefe  powers  \vith  which  air  is  endued  over  unorganized 
Aibftances,  are  exerted  in  a  ftill  llronger  manner  over  plan  is, 
animals  of  an  inferior  nature,  and,  laftly,  over  man  himfelf. 
Mod  of  the  beauty,  and  the  luxuriance  of  vegetation,  is  well 
known  to  be  derived  from  the  benign  influence  of  the  air  : 
-and  every  plant  feems  to  have  its  favourite  climate,  not  lefs 
than  its  proper  foil.  The  lower  ranks  of  animals  alfo,  feem 
formed  for  their  refpeclrive  climates,  in  which  only  they  can 
live.  Man  alone  feems  the  child  of  every  climate,  and  capable 
of  exiiling  in  all.  However,  this  peculiar  privilege  does  not  ex- 
empt him  from  the  influences  of  the  air  ;  he  is  as  much  fub- 
ject  to  its  malignity,  as  the  meaneft  infect  or  vegetable. 

"With  regard  to  plants,  air  is  fo  abfolutely  neceflary  for  their 
life  and  prefervation,  that  they  will  not  vegetate  in  an  exhauf- 
ted  receiver.  All  plants  have  \vithin  them  a  quantity  of  air, 
which  fupports  and  agitates  their  juices.  They  are  continually 
imbibing  frefh  nutriment  from  the  air,  to  increafe  this  ftore, 
and  to  fupply  the  wants  which  they  fuftain  from  evaporation. 
When,  therefore,  the  external  air  is  drawn  from  them,  they 
are  no  longer  able  to  fubfifl.  Even  that  quantity  of  air  which 
they  before  were  pofiefled  of,  efcapes  through  their  pores  into 
the  exhaufted  receiver ;  and,  as  this  continues  to  be  pumped  a- 
way,  they  become  languid,  grow  flaccid,  and  die.  However,  the 
plant  or  flower  thus  ceafing  to  vegetate,  is  kept,  by  being  fe- 
cured  from  the  external  air,  a  much  longer  time  fweet  than  it 
would  have  continued,  had  it  been  openly  expofed. 

That  air  which  is  fo  neceflary  to  the  life  of  vegetables,  is  flill 
more  fo  to  that  of  animals ;  there  are  none  found,  how  feem- 
ingly  torpid  foever,  that  do  not  require  their  needful  fupply. 
Fifties  themfelves  will  not  live  in  water  from  whence  the  air  is 
exhaufted  ;  and  it  is  generally  fuppofed  that  they  die  in  frozen 
ponds,  from  the  want  of  this  neceflary  to  animal  exiftence. 
Many  have  been  the  animals  that  idle  curiofity  has  tortured  in 
the  prifon  of  a  receiver,  merely  to  obferve  the  manner  of  their 
dying.  We  mail,  from  a  thoufand  inftances,  produce  that  of 
the  viper,  as  it  is  known  to  be  one  of  the  moft  vivacious  rep- 
tiles in  the  world  5  and  as  we  (hall  feel  but  little  companion 
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for  its  tortures.  Mr.  Boyle  took  a  new-caught  viper,  and, 
ting  it  up  into  a  fmall  receiver,  began  to  pump  away  the  air*. 
"  At  firft,  upon  the  air's  being  drawn  away,  it  began  to  fwell  5 
fome  time  after  he  had  done  pumping,  it  began  to  gape,  and 
.open  its  jaws ;  being  thus  compelled  to  open  its  jaws,  it  once 
more  refumed  its  former  lanknefs  ;  it  then  began  to  move  up 
and  down  within,  as  if  to  feek  for  air,  and  after  a  while  foam- 
ed a  little,  having  the  foam  flicking  to  the  infide  of  the  glafs  ; 
foon  after  the  body  and  neck  grew  prodigioufly  tumid,  and  a 
blifter  appeared  upon  its  -back  ;  an  hour  und  an  half  after  the 
receiver  was  exhaufted,  the  diftended  viper  moved,  and  gave 
manifeft  figns  of  life  ;  the  jaws  remained  diftended  ;  as  it 
were  from  beneath  the  epiglottis,  came  the  black  tongue,  and 
reached  beyond  it ;  but  the  animal  feemed,  by  its  pofture,  not 
to  have  any  life  :  the  mouth  alfo  was  growing  blackifli  within  ; 
and  in  this  fituation  it  continued  for  twenty-three  hours.  But 
upon  the  air's  being  re-admitted)  the  viper's  mouth  was  pre- 
fently  clofed,  and  foon  after  opened  again  ;  and  for  fome  time 
thofe  motions  continued,  which  argued  the  remains  of  life.'* 
Such  is  the  fate  of  the  mod  mfignificant  or  minute  reptile  that 
can  be  thus  included.  Mites,  fleas,  and  even  the  little  eels  that 
are  found  fwimming  in  vinegar,  die  for  want  of  air.  Not  only 
thefe,  but  the  eggs  of  thefe  animals,  will  not  produce  in  vacuo, 
but  require  the  air  to  bring  them  to  perfection. 

As  in  this  manner  air  is  necefiary  to  their  fubfiftence,  fo  alfo 
it  muft  be  of  a  proper  kind,  and  not  impregnated  with  foreign, 
mixtures,  That  factitious  air  which  is  pumped  from  plants 
or  fluids,  is  generally,  in  a  (hort  time,  fatal  to  them.  Mr.  Boyle 
has  given  us  many  experiments  to  this  purpofe.  After  having 
fhown  that  all  vegetable,  and  moft  mineral  fubftances,  pro- 
perly prepared,  may  afford  air,  by  being  placed  in  an  exhauf- 
ted receiver,  and  this  in  fuch quantities,  that  fome  have  thought 
it  a  new  fubftance,  made  by  the  alteration  which  the  mineral 
or  plant  has  undergone  by  the  texture  of  its  parts  being  loofen- 
ed  in  the  operation — having  fliown,  I  fay,  that  this  air  may  be 
drawn,  in  great  quantities,  from  vegetable,  animal,  or  mine- 

*  Boyle's  Politic.  Alcctan.  Exper.  Pafiara. 
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ral  fubftances,  fuch  as  apples,  cherries,  amber  burnt,  or  hartf- 
horn*— he  included  a  frog  in  artificial  air,  produc  d  from  paile; 
in  fcven  minutes  fpace  it  fuiFered  convulfions,  and,  at  laft,  lay 
(till,  and  being  taken  out,  recovered  no  motion  at  all,  but  was 
dead.  A  bird  enclofed  in  artificial  air,  from  raifins,  died. in  a 
quarter  of  a  minute,  and  never  ftirred  more.  A  fna.l  was  put 
into  the  receiver,  with  air  of  pafte  ;  in  four  minutes  it  ceafed 
to  move,  and  was  dead,  although  it  had  furvived  in  vacuo  for 
feveral  hours  :  fo  that  factitious  air  proved  a  greater  enemy  to 
animals  than  even  a  vacuum  itfelL 

Air  alfo  may  be  impregnated  with  fumes  that  are  inftant- 
ly  fatal  to  animals.  The  fumes  of  hot  iron,  copper,  or  any 
other  heated  metal,  blown  into  the  place  where  an  animal  is 
confined,  inftantly  deftroy  it.  We  have  already  mentioned 
the  vapours  in  the  grotto  Del  Cane  fuffocating  a  dog.  The  an* 
tients  even  fuppofed,  that  thefe  animals,  as  they  always  ran 
with  their  nofes  to  the  ground,  were  the  firft  that  felt  any  in- 
fection. In  fhort,  it  fhould  feem  that  the  predominance  of  any 
one  vapour,  from  any  bddy,  how  wholefome  foever  in  itfelf^ 
becomes  infectious  ;  and  that  we  owe  the  falubrity  of  the 
air  to  the  variety  of  its  mixture. 

But  there  is  no  animal  whofe  frame  is  more  fenfibly 
affected  by  the  changes  of  the  air  than  man.  It  is  true,  he  can 
endure  a  greater  variety  of  climates  than  the  lower  orders  ge- 
nerally are  able  to  do  ;  but  it  is  rather  by  the  means  which  he 
has  difcovered  of  obviating  their  effects,  than  by  the  apparent 
ilrength  of  his  conftitution.  Moft  other  animals  can  bear  coid 
or  hunger  better,  endure  greater  fatigues  in  proportion,  and 
are  fatisfkd  with  a  fhorter  repofe.  The  variations  of  the  cli- 
mate, therefore,  would  probably  affect  them  lefs,  if  they  had 
the  fame  means  or  (kill  in  providing  againft  the  feverities  of  the 
change.  However  this  be,  the  body  of  man  is  an  inilrument 
much  more  nicely  fenfible  of  the  variations  of  the  air,  than 
any  of  thofe  which  his  own  art  has  produced ;  for  his  frame 
alone  feems  to  unite  all  their  properties — being  invigorated  by 

*  Boyle's  Phyfic.  Mechan.  vol.  ii. 
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the  weight  of  the  air,  relaxed  by  its  moifture,  enfeebled  by  its 
heat,  and  fiiffened  by  its  frigidity. 

But  it  is  chiefly  by  the  predominance  of  fome  peculiar  va- 
pour, that  the  air  becomes  unfit  for  human  fupport.  It  is  of- 
ten found,  by  dreadful  experience,  to  enter  into  the  conilitu- 
tion,  to  mix  with  its  juices,  and  to  putrefy  the  whole  mafs  of 
blood.  The  nervous  fyftem  is  not  lefs  afrecled  by  its  opera- 
tions •,  paliies  and  vertigoes  are  caufed  by  its  damps  ;  and  a 
ftill  more  fatal  train  of  diftempers,  by  its  exhalations.  In  or- 
der that  the  air  mould  be  wholefome,  it  is  neceffary,  as  we 
have  feen,  that  it  mould  not  be  of  one  kind,  but  the  com- 
pound of  feveral  fubftances  ;  and,  the  more  various  the  com- 
pofition,  to  all  appearance  the  more  falubrious.  A  man,  there- 
fore, who  continues  in  one  place,  is  not  fo  likely  to  enjoy  this 
wholefome  variety,  as  he  who  changes  his  fituation  ;  and,  if  I 
may  fo  exprefs  it,  inftead  of  waiting  for  a  renovation  of  air, 
walks  forward  to  meet  its  arrival.  Thus  mere  motion,  in- 
dependent even  of  the  benefits  of  exercife,  becomes  whole- 
fome, by  thus  fupplying  a  greater  variety  of  that  healthful 
fluid  by  which  we  are  fuflained. 

A  thoufand  accidents  are  found  to  increafe  thefe  bodies  of 
vapour,  that  make  one  place  more  or  lefs  wholefome  than  ano- 
ther. Heat  may  raife  them  in  too  great  quantities ;  and  cold 
may  iiagnate  them.  Minerals  may  give  off  their  effluvia  in 
fuch  proportion  as  to  keep  away  all  other  kind  of  air ;  vegeta- 
bles may  render  the  air  unwholefome  by  their  fupply ;  and 
animal  putrefaction  feems  to  furnim  a  quantity  of  vapour,  at 
lead  as  noxious  as  any  of  the  former.  All  thefe  united,  gene- 
rally make  up  the  mafs  of  refpiration,  and  are,  when  mixed 
together,  harmlefs ;  but  any  one  of  them,  for  a  long  time 
finely  predominant,  becomes  at  length  fatal. 

The  effects  of  heat  in  producing  a  noxious  quality  in  the  air, 
ire  well  known.  Thofe  torrid  regions  under  the  line  are  al- 
ways unwholefome.  At  Senegal,  I  am  told,  the  natives  confi- 
der  forty  as  a  very  advanced  time  of  life,  and  generally  die  of 
old  age  at  fifty.  At  Carthagena  ,  in  America,  where  the  heat 

*  Ulloa,vol.  i.  p.  43. 
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of  the  hotteft  dav  ever  known  in  Europe  Is  continual,  where, 
during  their  winter  ftv.fcn,  thefe  dreadful  heats  are  united  with 
a  continual  fucceflion  of  thunder,  rain,  and  tempefls,  arifing 
from  their  intenfenefs,  the  wan  and  livid  complexions  of  the 
inhabitants  might  make  (hangers  fufpetl  that  they  were  ju it 
.recovered  from  fome  dreadful  diftemper  j  the  adions  of  the 
Datives  are  conformable  to  their  colour  ;  in  all  their  motions 
there  is  fomewhat  relaxed  and  languid  ;  the  heat  of  the  climate 
even  affects  their  fpeech,  which  is  foft  and  flow,  and  their 
words  generally  broken.  Travellers  from  Europe  retain  their 
flrength  and  ruddy  colour  in  that  climate,  poilibly  for  three  or 
four  months  ;  but  afterwards  fuiTer  fuch  decays  in  both,  that 
they  are  no  longer  to  be  diftinguifhed  from  the  inhabitants  by 
their  complexion.  However,  this  languid  and  fpiritlcfs  exif- 
tence  is  frequently  drawled  on  fomt times  even  to  eighty. 
Young  perfons  are  generally  mod  affected  by  the  heat  of  cli- 
mate, which  fpares  the  more  aged  ;  but  all,  upon  their  arri- 
val on  the  coafts,  are  fubjecl:  to  the  fame  train  of  fatal  difor- 
ders.  Few  nations  have  experienced  the  mortality  of  thefe 
coalts,  fo  much  as  our  own.  In  our  unfuccefsful  attack  upon 
Carthagena,  more  than  three  parts  of  our  army  were  deilroyed 
by  the  climate  alone  ;  and  thofe  that  returned  from  that  fatal 
expedition,  found  their  former  vigour  irretrievably  gone.  In 
our  more  fortunate  expedition,  which  gave  us  the  Havannah, 
we  had  little  reafon  to  boaft  of  our  fuccefs  ;  inftead  of  a  third, 
not  a  fifth  part  of  the  army  were  left  furvivors  of  their  vic- 
tory, the  climate  being  an  enemy  that  even  heroes  cannot  con- 
quer. 

The  diftempers  that  thus  proceed  from  the  malignity  of 
thofe  climates,  are  many  :  that,  for  inftance,  called  the  chapo- 
tonadas,  carries  off  a  multitude  of  people  ;  and  extremely 
thins  the  crews  of  European  (hips,  whom  gain  tempts  into 
thofe  inhofpitable  regions.  The  nature  of  this  diftemper  is  but 
little  known,  being  caufed  in  fome  perfons  by  cold,  in  others 
by  indigeftion.  But  its  effects  are  far  from  being  obfcure  ;  it  is 
generally  fatal  in  three  or  four  days :  upon  its  feizing  the  pa- 
tient, it  brings  on  what  is  there  called  the  black  vomit,  which, 
js  the  fad  fymptom  after  which  none  are  ever  found  to  recover. 
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Some,  when  the  vomit  attacks  them,  are  feized  with  fuch  a 
delirium,  that,  were  they  not  tied  down,  they  would  tear  them- 
felves  to  pieces,  and  thus  expire  in  the  mid  ft  of  this  furious 
paroxyfm.  This  diforder,  in  milder  climates,  takes  the 
name  of  the  bilious  fever,  and  is  attended  with  milder  fymp- 
toms,  but  very  dangerous  in  all. 

There  are  many  other  diforders  incident  to  the  human  bo- 
dy, that  feem  the  offspring  of  heat ;  but  to  mention  no  other, 
t'int  very  laffitude  which  prevails  in  all  the  tropical  climates, 
may  be  confidered  as  a  difeafe.  The  inhabitants  of  India*,  fays 
a  modern  philofopher,  fuflain  an  unceafing  languor,  from  the 
heats  of  their  climate  ;  and  are  torpid  in  the  midft  of  profufion. 
For  this  reafon,  the  great  Difpofer  of  Nature  has  clothed 
iheir  country  with  trees  of  an  amazing  height,  whofe  made 
might  defend  them  from  the  beams  of  the  fun  ;  and  whofe 
continual  freihnefs  might,  in  fome  meafure,  temperate  their 
fiercenefs.  From  thefe  {hades,  therefore,  the  air  receives  re- 
frefhing  moifture,  and  animals  a  cooling  protection.  The 
whole  race  of  favage  animals  retire,  in  the  midft  of  the  day, 
to  the  very  centre  of  the  forefts,  not  fo  much  to  avoid  their 
enemy,  man,  as  to  find  a  defence  againft  the  raging  heats  of  the 
feafon.  This  advantage,  which  arifes  from  {hade  in  torrid 
climates,  may  probably  afford  a  folution  for  that  extraordinary 
circumftance  related  by  Boyle,  which  he  imputes  to  a  differ- 
ent caufe.  In  the  ifland  of  Ternate,  belonging  to  the  Dutch, 
a  place  that  had  been  long  celebrated  for  its  beauty  and  health- 
fulnefs,  the  clove  trees  grew  in  fuch  plenty,  that  they,  in  fome 
meafure,  leffened  their  own  value.  For  this  reafon,  the  Dutch 
refolved  to  cut  down  the  forefts,  and  thus  to  raife  the  price  of 
the  commodity.  But  they  had  foon  reafon  to  repent  of  their 
avarice  •,  for  fuch  a  change  enfued,  by  cutting  down  the  trees, 
that  the  whole  ifland,  from  being  healthy  and  delightful,  hav- 
ing loft  its  charming  {hades,  became  extremely  fickly,  and  has 
actually  continued  fo  to  this  day.  Boerhaave  considered  heat 
fo  prejudicial  to  health,  that  he  was  never  feen  to  go  near  a 
fire. 

*  Linnzei  AmcEnitates,  vol.  v.  p.  444. 
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An  oppofite  fet  of  calamities  arc  the  confequence  in  climates 
\vhere  the  air  is  condenfed  by  cold.  In  fuch  places,  all  that  train 
of  diftempers,  which  are  known  to  arife  from  obftrucled  perfpi- 
ration,  are  very  common*;  eruptions,  boils,  fcurvy,  and  a  loath- 
fome  leprofy,  that  covers  the  whole  body  with  a  fcurf,  and 
white  putrid  ulcers.  Thefe  diforders  alfo  are  infectious;  and, 
while  they  thus  banifh  the  patient  from  fociety,  they  generally 
accompany  him  to  the  grave.  The  men  of  thofe  climates  fel- 
dom  attain  to  the  age  of  fifty;  but  the  women,  who  do  not 
lead  fuch  laborious  lives,  are  found  to  live  longer. 

The  autumnal  complaints,  which  attend  a  wet  fummer,  in- 
dicate the  dangers  of  a  moiil  air.  The  long  continuance  of  an 
eait  wind,  alfo,  fhows  the  prejudice  of  a  dry  one.  Mineral  ex- 
halations, when  copious,  are  every  where  known  to  be  fatal  ; 
and,  although  we  probably  owe  the  increafe  and  luxuriance  of 
vegetation  to  a  moderate  degree  of  their  warmth,  yet  the  na- 
tives of  thofe  countries  where  there  are  mines  in  plenty,  but 
too  often  experience  the  noxious  effects  of  their  vicinity.  Thofe 
trades  alfo  that  deal  in  the  preparations  of  metals  of  all  kinds, 
are  always  unwholefome  ;  and  the  workmen,  after  fonie  time, 
are  generally  feen  to  labour  under  palfies,  and  other  nervous 
complaints.  The  vapours  from  fome  vegetable  fubftances  are 
well  known  to  be  attended  with  dangerous  effects.  The  {hade 
of  the  manchineel  tree,  in  America,  is  faid  to  be  fatal ;  as  was 
that  of  the  juniper,  if  we  may  credit  the  ancients.  Thofe  who 
walk  through  fields  of  poppies,  or  in  any  manner  prepare  thofe 
flowers  for  making  opium,  are  very  feniibly  affected  with  the 
drowfmefs  they  occafion.  A  phyfician  of  mr.  Boyle's  acquain- 
tance, caufmg  a  large  quantity  of  black  hellebore  to  be  poun- 
ded in  a  mortar,  moft  of  the  perfons  who  were  in  the  room, 
and  efpecially  the  perfon  who  pounded  it,  were  purged  by  it, 
and  fome  of  them  ftrongly.  He  alfo  gathered  a  certain  plant  in 
Ireland,  which  the  perfon  who  beat  in  a  mortar,  and  the  phy- 
fician who  was  {landing  near,  were  fo  ftrongly  affected  by, 
that  their  hands  and  faces  fwelled  to  an  enormous  fize,  and 
continued  tumid  for  a  long  time  after. 

*  Krantz's  Hi/lory  of  Greealiind,  vol.  i.  p.  255. 
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But  neither  mineral  nor  vegetable  fleams  are  fo  dangerous 
to  the  conftitution,  as  thofe  proceeding  from  animal  fubftanceS) 
putrefying  either  by  difcafe  or  death.  The  effluvia  that  come 
from  dife  a  fed  bodies,  propagate  that  frightful  catalogue  of 
diforders  which  are  called  infectious.  The  parts  which  com- 
pofe  vegetable  vapours,  and  mineral  exhalations  Teem  grofs  and 
heavy,  in  comparifon  of  thefe  volatile  vapours,  that  go  to  great 
diftances,  and  have  been  defcribed  as  fpreading  defolation  over 
the  whole  earth.  They  fly  every  where:  penetrate  every  where; 
and  the  vapours  that  fly  from  a  fingle  difeafe,  foon  render  it 
epidemic. 

The  plague  is  the  firft  upon  the  lift  in  this  clafs  of  human 
calamities.  From  whence  this  fcourge  of  man's  prefumption 
may  have  its  beginning,  is  not  well  known  ;  but  we  well  know 
that  it  is  propagated  by  infeclion.  Whatever  be  the  general 
(late  of  the  atmofphere,  we  learn,  from  experience,  that  the 
noxious  vapours,  though  but  fingly  introduced  at  firft,  taint 
the  air  by  degrees  :  every  perfon  infected,  tends  to  add  to  the 
growing  malignity  ;  and,  as  the  diforder  becomes  more  gene- 
ral, the  putrefcence  of  the  air  becomes  more  noxious,  fo  that 
the  fymptoms  are  aggravated  by  continuance.  When  it  is  faid 
that  the  origin  of  the  diforder  is  unknown,  it  implies,  that  the 
air  feerrls  to  be  but  little  employed  in  firft  producing  it.  There 
are  fome  countries,  even  in  the  midft  of  Africa,  that  we  learn 
have  never  been  infecled  with  it ;  but  continue,  for  centuries, 
unmolcfted.  On  the  contrary,  there  are  others,  that  are  gene- 
rally vifited  once  a  year,  as  in  Egypt,  which,  neverthelefs,  feems 
peculiarly  bleiTed  \\"ith  the  ferenity  and  temperature  of  its  cli- 
mate. In  the  former  countries,  which  are  of  a  vaft  extent, 
and  many  of  thejh  very  populous,  every  thing  fhould  feem  to 
difpofe  the  air  to  make  the  plague  continual  among  them. 
The  great  heats  of  the  climate,  the  um\  holefomenefs  of  the 
food,  the  floth  and  dirt  of  the  inhabitants,  but,  above  all,  the 
bloody  battles  which  are  continually  fought  among  them,  after 
which  heaps  of  dead  bodies  are  left  unburied,  and  expofed  to 
putrefa&ion  : — all  thefe,  one  might  think,would  be  apt  to  bring 
the  plague  among  them  j  and  yet,  neverthelefs,  we  are  afiured  by 
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Leo  Africanus,  that  inNumidia  the  plague  is  not  known  once 
in  an  hundred  years,  and  that  in  Negroland  it  is  not  known 
at  all.  This  dreadful  diforder,  therefore,  muft  have  its  rife,  not 
from  any  previous  difpofition  of  the  air,  but  from  fome  parti- 
cular caufe,  beginning  with  one  individual,  and  extending  the 
malignity,  by  communication,  till  at  laft  the  air  becomes  actu- 
ally tainted  by  the  generality  of  the  infection. 

The  plague  v/hich  fpread  itfelf  over  the  whole  world,  in  the 
year  1346,  as  we  are  told  by  Mezeray,  was  fo  contagious,  that 
fcarce  a  village,  or  even  a  houfe  efcaped  being  infected  by  it. 
Before  it  had  reached  Europe,  it  had  been  for  two  years  tra- 
velling from  the  great  kingdom  of  Cathay,  where  it  began  by 
a  vapour  mod  horridly  foetid  ;  this  broke,  out  of  the  earth  like 
a  fubterranean  fire,  and  upon  the  firft  initant  of  its  eruption, 
confumed  and  dcfolated  above  two  hundred  leagues  of  that 
country,  even  to  the  trees  and  flones. 

In  that  great  plague  which  defolated  the  city  of  London,  in 
the  year  1665,  a  pious  and  learned  fchoolmafter  of  mr.  Boyle's 
acquaintance,  who  ventured  to  flay  in  the  city,  and  took  upori 
him  the  humane  office  of  vifiting  the  fick  and  dying,  who  had 
been  deferted  by  better  phyficians,  averred,  that  being  once  cal- 
led to  a  poor  woman  who  had  buried  her  children  x>f  the 
plague,  he  found  the  room  where  (he  lay  fo  little,  that  it  fcarce 
could  hold  any  more  than  the  bed  whereon  me  was  ftrefched. 
However,  in  this  wretched  .abode,  befide  her,  in  an  open  coffin, 
her  hufband  lay,  who  had  fome  time  before  died  of  the  fame 
difeafe ;  and  whom  fhe,  poor  creature,  foon  followed.  But 
what  fhowed  the  peculiar  malignity  of  the  air  thus  fuffering 
from  animal  putrefaction,  was,  that  the  contagious  fleams  had 
produced  fpots  on  the  very  wall  of  their  wretched  apartment : 
and  mr.  Boyle's  own  ftudy,  which  was  contiguous  to  a  pefb- 
houfe,  was  alfo  fpotted  in  the  fame  frightful  manner.  Happily 
for  mankind,  this  diforder,  for  more  than  a  century,  has  not 
been  known  in  our  ifland  ;  and,  for  this  laft  age,  has  abated 
much  of  its  violence,  even  in  thofe  countries  where  it  ismoft 
common.  Difeafes,  like  empires,  have  their  revolutions  ;  and  '" 
thofe  which,  for  a  while,  were  the  fcourge  of  mankind,  fink 
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unheard  of,  to  give  place  to  new  ones,  more  dreadful,  as  being 
lefs  underflood. 

For  this  revolution  in  diforclers,  which  has  employed  the" 
fpeculation  of  many,  mr.  Boyle  accounts  in  the  following 
manner.  "  Since,"  fays  he,  «  there  want  not  caufes  in  the 
bowels  of  the  earth,  to  make  confiderable  changes  among  the 
materials  that  nature  has  plentifully  treafured  up  in  thofe  ma- 
gazines, and  as  thofe  noxious  fleams  are  abundantly  {"applied 
to  the  furface,  it  may  not  feem  improbable,  that  in  this  great 
variety,  fome  may  be  found  capable  of  particularly  affe&ing 
the  human  frame,  in  a  particular  manner,  and  thus  of  produc- 
ing new  difeafes.  The  duration  of  thefe  may  be  greater  or  lefs, 
according  to  the  laftingnefs  of  thofe  fubterraneous  caufes  that 
produced  them.  On  which  account,  it  need  be  no  wonder  that 
fome  difeafes  have  but  a  fliort  duration,  and  varrifh  not  long 
•after  they  appear  ;  whilft  others  may  continue  longer,  as  hav- 
ing under  ground  more  fettled  and  durable  caufes  to  maintain 
them." 

.From  the  recital  of  this  train  of  mifchiefs  produced  by  thi 
air,  upon  minerals,  plants,  animals,  and  manhimfelf,  a  gloomy 
mind  may  be  apt  to  dread  this  indulgent  nurfe  of  nature  as  a 
cruel  and  an  inexorable  ftep-mother  :  but  it  is  far  otherwife  > 
and,  although  we  are  fometimes  injured,  yetalmoft  all  the  com- 
forts and  bleiTmgs  of  life  fpring  from  her  propitious  influence. 
It  would  be  needlefs  to  obferve,  that  it  is  necefiary  for  the  fup- 
port  of  our  lives;  for  of  this,  every  moment's  experience  af- 
fures  us.  But  how  it  contributes  to  this  fupport,  is  not  fo  rea- 
dily comprehended.  All  allow  it  to  be  a  friend,  to  whofe  bene- 
fits we  are  conftantly  obliged  :  and  yet,  to  this  hour,  philofo- 
phers  arc  divided  as  to  the  nature  of  the  obligation.  The  dif- 
pute  is,  whether  the  air  is  only  ufeful,  by  its  weight,  to  force 
our  juices  into  circulation*  5  or  whether,  by  containing  a  pe- 
culiar fpirit,  it  mixes  with  the  blood  in  our  veflels,  and  a&s 
like  a  fpur  to  their  irtduftryf.  Perhaps  it  may  exert  both  thefc 
ufeful  oiEces  at  the  fame  time.  Its  weight  may  give  the  blood 

*  Kcil.     Robinfon.          f  Why tt  upon  vital  and  involuntary  motions- 
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Its  progreflive  motion,  through  the  larger  veffels  of  the  body ; 
rind  its  admixture  with  it,  caufe  thoie  contraclions  of  all 
the  veffels,  which  ferve  to  force  it  ftill  more  ftrongly  forward, 
through  the  minuted  channels  of  the  circulation.  Be  this  as  it 
may,  it  is  well  known,  that  that  part  of  our  blood  which  has 
juit  received  the  influx  of  the  air  in  cur  bodies,  is  of  a  very 
different  colour  from  that  which  has  almoft  performed  its  cir- 
cuit. It  has  been  found  that  the  arterial  blood,  which  has  been 
immediately  mixed  with  the  air  in  the  lungs,  and,  if  I  may  fo 
exprefs  it,  is  juft  beginning  its  journey  through  the  body,  is  of 
a  fine  florid  fcarlet  colour;  while,  on  the  contrary,  the  blood 
of  the  veins  that  is  returned  from  having  performed  its  duty, 
is  of  a  blackifh  crimfon  hue.  Whence  this  difference  of  colour 
{liould  proceed,  is  not  well  understood  j  we  only  know  the  fa£r,, 
that  this  florid  colour  is  communicated  by  the  air  ;  and  we  are 
well  convinced,  that  this  air  has  been  admitted  into  the  blood 
for  very  ufeful  purpofes. 

Befides  this  vital  principle  in  animals,  the  air  alfo  gives  life 
and  body  to  flame.  A  candle  quickly  goes  out  in  an  exhaufted 
receiver  j  for,  having  foon  confumed  the  quantity  of  air,  it  then 
expires  for  want  of  a  frefh  fupply.  There  has  been  a  flame  con- 
trived that  will  continue  to  burn  under  water  ;  but  none  yet 
has  been  found  that  will  burn  without  air.  Gunpowder,  which 
is  the  mod  catching  and  powerful  fire  we  know,  will  not  go 
off  in  an  exhaufted  receiver  ;  nay,  if  a  train  of  gunpowder 
be  laid,  fo  as  that  one  part  may  be  fired  in  the  open  air,  yet 
the  other  part  in  vacuo  will  remain  untouched,  and  unconfum- 
ed.  Wood  alfo  fet  on  fire,  immediately  goes  out ;  and  its 
flame  ceafes  upon  removing  the  air ;  for  fomething  is  then 
wanting  to  prefs  the  body  of  the  fire  againft  that  of  the  fuel, 
and  to  prevent  the  too-fpeedy  diffufion  of  the  flame.  We  fre- 
quently fee  cooks,  and  others,  whofe  bufinefs  it  is  to  keep  up 
itrong  fires,  take  proper  precautions  to  exclude  the  beams  of  the 
fun  from  mining  upon  them,  which  would  effectually  put  them 
out.  This  they  are  apt  to  afcribe  to  a  wrong  caufe  ;  namely, 
the  operation  of  the  light :  but  the  real  fact  is,  that  the  warmth 
.of  the  fun-beams  lefiens  and  diffipates  the  body  of  the  air  thai; 
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goes  to  feed  the  flame ;  and  the  fire,  of  confequence,  lai:- 
guilhes  for  want  of  a  neceflary  fupply. 

The  air,  while  it  thus  kindles  fire  into  flame,  is,  notwith- 
flancfing,  found  to  moderate  the  rays  of  light,  to  diffipate  their 
violence,  and  to  fpread  an  uniform  luitreovereveryobjecl:.  Were 
the  beams  of  the  fun  to  dart  dire£Hy  upon  us,  without  palling 
through  this  protecting  medium,  they  would  either  burn  us 
up  at  once,  or  blind  us  with  their  effulgence.  But,  by  going 
through  the  air,  they  are  reflected,  refracted,  and  turned  from 
their  direct  courfe,  a  thoufand  different  ways  j  and  thus  are 
jnore  evenly  diffufed  over  the  face  of  nature. 

Among  the  other  neceffary  benefits  the  air  is  of  to  us,  one 
of  the  principal  is  its  conveyance  of  found.  Even  the  vibra- 
tions of  a  bell,  which  have  the  loudeft  effect  that  we  know 
of,  ceafe  to  be  heard,  when  under  the  receiver  of  an  air-pump. 
Thus  all  the  pleafures  we  receive  from  converfation  with  each 
other,  or  from  mufic,  depend  entirely  upon  the  air. 

Odours  likewife  are  diffufed  only  by  the  means  of  air ;  with- 
out this  fluid  to  fwim  in,  they  would  forever  remain  torpid  in 
their  refpective  fubftances  ;  and  the  rofe  would  affect  us  with 
as  little  ienfation  of  pleafure,  as  the  thorn  on  which  it  grew. 

Thofe  who  are  willing  to  augment  the  catalogue  of  the  be- 
nefits we  receive  from  this  element,  aflert  alfo,  that  taftes  them- 
felves  would  be  infipid,  were  it  not  that  the  air  preffes  their 
parts  upon  the  nerves  of  the  tongue  and  palate,  fo  as  to  pro- 
duce their  grateful  effects.  Thus,  continue  they,  upon  the  tops 
of  high  mountains,  as  oh  the  Pike  of  Teneriffe,  the  molt 
poignant  bodies,  as  pepper,  ginger,  fait,  and  fpice,  have  no 
fenfible  taile,  for  want  of  their  particles  being  thus  fent  home 
to  the  fenfory.  But,  we  owe  the  air  fufficient  obligations,  not 
to  be  ftudious  of  admitting  this  among  the  number.  In  fact, 
all  fubftances  have  their  taftes,  as  well  on  the  tops  of  moun- 
tains, as  in  the  bottom  of  the  valley,  and  I  have  been  one  of 
many  who  have  eaten  a  very  favory  dinner  on  the  Alps. 

is  fufficient,  therefore,  that  we  regard  the  air  as  the  parent 
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of  health  and  vegetation ;  as  a  kind  difpenfer  of  light  and 
warmth  j  and  as  the  conveyer  of  founds  and  odours.  This  is 
an  element  of  \\hich  avarice  will  not  deprive  us  ;  and  which 
power  cannot  monopolize.  The  treafurcs  cf  the  earth,  the 
verdure  of  the  fields,  and  even  the  refrefhments  of  the  dream, 
are  too  often  feen  going  only  to  aflift  the  luxuries  of  the 
great ;  while  the  lefs-fortunate  part  of  mankind  (land  humble 
fpe&ators  of  their  encroachments.  But  the  air  no  limitations 
can  bound,  nor  any  land-marks  reftrain.  In  this  benign  cle- 
ment, all  mankind  can  boafl  an  equal  poffefiion  •,  and  for  this 
we  all  have  equal  obligations  to  heaven.  We  confume  a  part 
of  it,  for  our  own  fuftenance,  while  we  live  ;  and,  when  we 
die,  our  putrefying  bodies  give  back  the  fupply,  which,  during 
life,  we  had  accumulated  from  the  general  mafs. 


: 


C     II     A     P.         XX. 
Of  W^ndst  Irregular  and  regular, 

WIND  is  a  current  of  air.  Experimental  philofophers 
produce  an  artificial  wind,  by  an  inftrument  called  an 
seolipile.  This  is  nothing  more  than  a  hollow  copper  ball, 
with  a  long  pipe  ;  a  tea-kettle  might  be  readily  made  into  one, 
if  it  were  entirely  clofed  at  the  lid,  and  the  fpout  left  open  ; 
through  this  fpout  it  is  to  be  filled  with  water,  and  then  fet 
upon  the  fire,  by  which  means  it  produces  a  violent  blafl,  like 
wind,  which  continues  while  there  is  any  water  remaining  in. 
the  inftrument.  In  this  manner,  water  is  converted  into  a  ruih- 
ing  air ;  which,  if  caught  as  it  goes  out,  and  left  to  cool,  is 
again  quickly  converted  into  its  former  element.  Befides  this, 
as  mentioned  in  the  former  chapter,  almoft  every  fubflance 
contains  fome  portion  of  air.  Vegetables,  or  the  bodies  of  ani- 
mals left  to  putrefy,  produce  it  in  a  very  copious  manner.  But 
it  is  not  only  feen  thus  efcaping  from  bodies,  but  it  may  be 
very  eafily  made  to  enter  into  them.  A  quantity  of  air  may 
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be  comprefled  into  water,  fo  as  to  be  intimately  blended  with 
it.  It  finds  a  much  eafier  admiiHon  into  wine,  or  any  fermen- 
ted liquor  ;  and  an  eafier  fall  into  fpirits  of  wine.  Some  faiti 
fuck  up  the  air  in  fuch  quantities,  that  they  are  made  fen* 
fibly  heavier  thereby,  and  often  are  melted  by  its  moifture. 
In  this  manner,  mofl  bodies, being  found  either  capable  of  re- 
ceiving or  affording  it,  we  are  not  to  be  furprized  at  thofc 
ftreams  of  air  that  are  continually  fleeting  round  the  globe. 
Minerals,  vegetables,  and  animals,  contribute  to  increafe  the 
current ;  and  are  fending  off  their  conftant  fupplies.  Thefe,  as 
they  are  differently  affected  by  cold  or  heat,  by  mixture  or  pu-» 
trefa&ion,  all  yield  different  quantities  of  air  at  different  times  5 
and  the  loudeit  tempeits,  and  the  moil  rapid  whirlwinds,  arc 
formed  from  their  united  contributions. 

The  fun  is  the  principal  inftrument  in  rarefying  the  juices  of 
plants,  fo  as  to  give  an  efcape  to  their  imprifoned  air ;  it  is 
alfo  equally  operative  in  promoting  the  putrefaction  of  ani- 
mals. Mineral  exhalations  are  more  frequently  raifed  by  fub* 
terranean  heat.  The  mopn,  the  other  planets,  the  feafons,.  are 
all  combined  in  producing  thefe  effects  in  a  fmaller  degree. 
Mountains  give  a  direction  to  the  courfes  of  the  air.  Fires 
carry  a  current  of  air  along  their  body.  Night  and  day  alter- 
nately chill  and  warm  the  earth,  and  produce  an  alternate  cur- 
rent of  vapours.  Thefe,  and  a  hundred  other  caufes,  may  be 
affigned  for  the  variety,  and  the  activity  of  the  winds,  their 
continual  change,  and  uncertain  duration. 

With  us  on  land,  therefore,  as  the  wind  proceeds  from  fo 
many  caufes,  and  meets  fuch  a  variety  of  obftacles,  there  can 
be  but  little  hopes  of  ever  bringing  its  motions  to  conform  to 
theory  ;  or  of  foretelling  how  it  may  blow  a  minute  to  come. 
The  great  Bacon,  indeed,  was  of  opinion,  that  by  a  clofe  and 
regular  hiftory  of  the  winds,  continued  for  a  number  of  ages 
together,  and  the  particulars  of  each  obfervation  reduced  to 
general  maxims,  we  might  at  laft  come  to  underftand  the  va- 
riations of  this  capricious  element ;  and  that  we  could  fore- 
tell the  certainty  of  a  wind,  with  as  much  eafe  as  we  now 
foretell  the. return  of  an  eclipfe.  Indeed,  hi§  own  beginnings 
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In  this  arduous  undertaking,  feem  to  fpeak  the  pofTibility  of 
its  fucceis  ;  but,  unhappily  for  mankind,  this  inveftigation  is 
the  work  of  ages,  qnd  we  want  a  Bacon  to  direct  the  procefa, 

To  be  able,  therefore,  with  any  plaufibility,  to  account  for 
the  variations  of  the  wind  upon  land,  is  not  to  be  at  prcfertt 
expected  ;  and  to  underiland  any  thing  of  their  nature,  we 
muft  have  recourfe  to  thofe  places  where  they  are  more  per- 
manent and  fteady.  This  uniformity  and  fleadinefs  we  are 
chiefly  to  expect  upon  the  ocean.  There,  where  there  is  no 
variety  of  fubftances  to  furnifli  the  air  with  various  and  in- 
conftant  fupplies,  where  there  are  no  mountains  to  direct  the 
courfe  of  its  current,  but  where  all  is  extenfively  uniform  and 
even  ;  in  fuch  a  place,  the  wind  ariilng  from  a  fimple  caufe, 
muft  have  but  one  fimple  motion.  In  fact,  we  find  it  fo.  There 
are  many  parts  of  the  world  where  the  winds,  that  with  us 
are  fo  uncertain,  pay  their  ftated  vifits.  In  fome  places,  they 
are  found  to  blow  one  way  by  day,  and  another  by  night ;  in 
others,  for  one  half  of  the  year,  they  go  in  a  direction  con- 
trary to  their  former  courfe  :  but  what  is  more  extraordinary 
Hill,  there  are  fome  places  where  the  winds  never  change,  but 
for  ever  below  the  fame  way.  This  is  particularly  found  to 
obtain  between  the  tropics  in  the  Atlantic  arid  .ZEihicpic 
oceans  ;  as  well  as  in  the  great  Pacific  Sea. 

Few  things  furely  can  appear  more  extraordinary  to  a  per- 
fon  who  has  never  been  out  of  our  variable  latitudes,  than  this 
Heady  wind,  that  forever  fits  in  the  fail,  fending  the  veffel  for- 
ward ;  and  as  etTcctually  preventing  its  return.  He  who  has 
been  taught  to  confider  that  nothing  in  the  world  is  fo  variable 
as  the  winds,  mud  certainly  be  furprized  to  find  a  place  where 
there  is  nothing  more  uniform.  With  us  their  inconftancy 
has  become  a  proverb  ;  with  the  natives  of  thofe  diftant  cli- 
mates, they  may  talk  of  a  friend  or  miflrefs  as  fixed  and  un- 
changeable as  the  winds,  and  mean  a  compliment  by  the  com- 
parifori.  When  our  mips  are  once  arrived  into  the  proper  lati- 
tudes of  the  great  Pacific  ocean,  the  mariner  forgets  the  helm, 
and  his  (kill  becomes  almoft  ufelefs  :  neither  ftorm's  nor  terrr- 
pefts  are  known  to  deform  the  glaffy  bofom  of  that  immenfc 
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fheet  of  waters ;  a  gentle  breeze,  that  forever  blows  in  thd 
fame  direction,  refts  upon  the  canvas,  and  fpeeds  the  naviga- 
tor. In  the  ipace  of  fix  weeks,  fliips  are  thus  known  to  crofs 
an  immenfc  ocean,  that  takes  more  than  fo  many  months  to 
return.  Upon  returning,  the  trade-v.  ind,  which  has  been  pro- 
pitious, is  then  avoided  ;  the  mariner  is  generally  obliged  to 
fleer  into  the  northern  latitudes,  and  to  take  the  advantage  of 
every  cafual  wind  that  offers,  to  affifl  him  into  port.  This 
wind,  which  blows  with  fuch  conftancy  one  way,  is  known  to 
prevail  not  only  in  the  Pacific  ocean,  but  alfo  in  the  Atlantic, 
between  the  coafts  of  Guinea  and  Brazil  j  and,  likewife,  in 
the  ^Ethiopia  ocean.  This  feems  to  be  the  great  univerfal 
wind,  blowing  from  the  eaft  to  the  well,  that  prevails  in  all 
the  extenfive  oceans,  where  the  land  does  not  frequently  break 
the  general  current.  Were  the  whole  furface  of  the  globe  an 
ocean,  there  would  probably  be  but  this  one  wind,  for  ever 
blowing  from  the  eaft,  and  purfuing  the  motions  of  the  fun 
weilward.  All  the  other  winds  feem'fubordinate  to  this  ;  and 
many  of  them  are  made  from  the  deviations  of  its  current. 
.To  form,  therefore,  any  conception  relative  to  the  variations 
of  the  wind  in  general,  it  is  fitter!  to  begin  with  that  which 
never  varies. 

There  have  been  many  theories  to  explain  this  invariable 
motion  of  the  winds  •,  among  the  reft,  we  cannot  omit  that 
of  doclor  Lyfter,  for  its  ftrangenefs.  "  The  fea,"  fays  he, 
"  in  thofe  latitudes,  is  generally  covered  over  with  green 
weeds,  for  a  great  extent ;  and  the  air  produced  from  the  ve- 
getable perfpiration  of  thefe,  produces  the  trade-wind."  The 
theory  of  Cartefius  was  not  quite  fo  abfurd.  He  alleged,  that 
the  earth  went  round  fafler  than  its  atmofphere  at  the  equa- 
tor ;  fo  that  its  motion,  from  weft  to  eaft,  gave  the  atmof- 
phere an  imaginary  one  from  eaft  to  weft  ;  and  thus  an  eaii- 
wind  was  eternally  feen  to  prevail.-  Rejecting  thofe  arbitrary 
opinions,  conceived  without  force,  and  afTerted  without  proof, 
doctor  Halley  has  given  one  more  plaufible  j  which  feems  to 
be  the  reigning  fyftem  of  the  day* 
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To  conceive  his  opinion  clearly,  let  us  for  a  moment  fup- 
pofe  the  whole  furface  of  the  earth  to  be  an  ocean,  and  the 
air  encompafiing  it  on  every  fide,  without  motion.  Now,  it  is 
evident,  that  that  part  of  the  air  that  lies  directly  under  the 
beams  of  the  fun,  will  be  rarefied  ;  and  if  the  fun  remained 
for  ever  in  the  fame  place,  there  would  be  a  great  vacuity  in  the 
air,  if  I  may  fo  exprefs  it,  beneafth  the  place  where  the  iun 
flood.  But  the  fun  moving  forward,  from  eaft  to  weR,  this 
vacuity  will  follow  too,  and  ftill  be  made  under  it.  But  while 
it  goes  on  to  make  new  vacuities,  the  air  will  rufli  in  to  fill 
up  thofe  the  fun  has  ahready  made  ;  in  other  words,  as  it  is  flill 
travelling  forward,  the  air  will  continually  be  milling  in  be- 
hind, and  purfue  its  motions  from  eaft  to  weft.  In  this  man- 
ner, the  air  is  put  into  motion  by  day  ;  and  by  n-ight,  the  parts 
continue  to  impel  each  other,  till  the  next  return  of  the  fun, 
that  gives  a  new  force  to  the  circulation. 

In  this  manner  is  explained  the  conftant  eaft-wind  that  is 
found  blowing  round  the  globe,  near  the  equator.  But  it  is  alfo 
known,  that  as  we  recede  from  the  equator  on  either  fide,  we 
come  into  a  trade-wind,  that  continually  blov.s  from  the  poles, 
from  the  north  on  one  fide,  or  the  fouth  on  the  other,  both 
directing  towards  the  equator.  This  alfo  proceeds  from  a  iimi- 
lar  caufe  with  the  former  ;  for  the  air  being  more  rarefied  in 
thofe  places  over  which  the  fun  more  directly  darts  its  rays, 
the  currents  v.  ill  come  both  from  the  north  and  the  fouth,  to 
fill  up  the  intermediate  vacuity. 

The  two  motions,  namely,  the  general  one  from  eaft  to 
weft,  and  the  more  particular  one  from  both  the  poles, 
will  account  for  all  the  phenomena  of  trade-winds  ;  which, 
if  the  whe^e  furface  of  the  globe  were  fea,  would  undoubt- 
edly be  com,  int,  and  for  ever  continue  to  blow  in  one  dircic- 
tion.  But  there  are  a  thoufand-circumftances  to  break  thefe 
air-currents  into  fmaller  ones  ;  to  drive  them  back  againft  their 
general  courfe  •,  to  raifo  or  deprefs  them  ;  to  condenfe  them 
into  ftorms  ;  or  to  whirl  them  in  eddies.  In  confequence  of 
this,  regard  muft  be  often  had  to  the  nature  of  the  foil,  die 
Vox,.  I.  2  D 
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pofition  of  the  high  mountains,  the  courfe  of  the  rivers,  and 
even  to   the  luxuriance  of  vegetation. 

If  a  country  lying  directly  under  the  fun,  be  very  flat  and 
iandy,  and  if  the  land  be  lo\v  and  cxtenfive,  the  heat  occa- 
fio  -.ed  by  the  reflection  of  the  fun-beams,  produces  a  very  great 
rarefaction  of  the  air.  The  defarts  of  Africa  v,  Inch  are  con- 
formable to  this  description,  are  fcarce  ever  fanned  by  a  breath 
of  wind  by  day  ;  but  the  burning  fun  is  continually  feen 
blazing  in  intolerable  fplendor  above  them.  For  this  reafon, 
all  along  the  coafls  of  Guinea,  the  wind  is  always  perceived 
blowing  in  upon  land,  in  order  to  fill  up  the  vacuity  cauied  by 
the  fun's  operation.  In  thofe  (bores,  therefore,  the  v  ind  blows 
in  a  contrary  direction  to  that  of  its  general  current  ;  and  is 
confiantly  found  letting  in  from  the  weft. 

From  the  fame  caufe  it  happens,  that  thofe  conftant  calms, 
attended  with  deluges  of  rain,  are  found  in  the  fame  part  of 
the  ocean.  For  this  tract  being  placed  in  the  middle,  between 
the  wcflerly  winds  blowing  on  the  coaft  of  Guinea,  and  the 
eaiterly  trade-winds  that  move  at  forne  diftance  from  more  in 
a  contrary  direction,  the  tendency  of  that  part  of  the  air  that 
lies  between  thefe  two  oppofite  currents,  is  indifferent  to  either, 
and  fo  refts  between  both  in  torpid  ferenity  ;  and  the  weight 
of  the  incumbent  atmofphere  being  diminimed  by  the  conti- 
nual contrary  winds  blowing  from  hence,  it  is  unable  to  keep 
the  vapours  fufpended  that  are  copioufly  borne  thither  ;  fo 
that  they  fall  in  continual  rains. 

But  it  is  not  to  be  fuppofed,  that  any  theory  can, account 
for  all  the  phenomena  of  even  thofe  winds  that  are  known  to 
be  moft  regular.  Inftead,  therefore,  of  a  complete  fyftem  of 
the  trade- winds,  we  mud  rather  be  content  with  an  imperfect 
liiftory.  Thefe  *,  as  was  laid,  being  the  refult  of  combination 
of  effeas,  affume  as  great  a  variety  as  the  caufes  producing 
them  are  various. 

Befides  the  great  general  wind  abovementioned,  in  thofe 
parts  of  the  Atlantic  that  lie  under  the  temperate  zone,  a  north 

*  Buflbu,  vol.  ii.  p.  230, 
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;  prevails  conilantly  during  the  months  or  October,  No- 
vember, December,  and  January.  Thefe,  therefore,  are  the 
moil  favi  :onths  for  embavkii!;^  for  the  Eail-Indics,  in 

order  to  take  the  benefit  of  thefe  winds,  for  crolling  the  Line  : 
and  it  has  been  often  found,  by  experience,  that  thofe  who  had 
let  fail  five  months  before,  were  not  in  the  lead   farther  ad- 
vanced in  their  voyage,  than  thofe  who  waited  for  the  favour- 
able wand.  During  the  winter  of  Nova  Zembla,  and  the  other 
arctic  countries,  a  north  wind   reigns  almoft  continually.  In 
the  Cape  de  Verde  illands,  a  fouth  wind  prevails  during  the 
month  of  July.  At    the  Cape  of  Good   Hope,  a  north  weft 
wind  blows  during  the  wliftle  month  of  September.    There 
are   alfo  regular  winds,  produced  by  various   cauies,   upon 
land.  The  ancient  Greeks  wore  the  firft  who  obferved  a  con- 
fbant  breeze,  produced  by  the   melting  of  the  fno'-vs,  in  fome 
high  neighbouring  countries.  This   was  perceived  in  Greece,. 
Thrace,  Macedonia,  and  the  .^Egean  fea.  The  fame  kinds  are 
now  remarked   in  the  kingdom  of  Congo,  and    the  mod  fou- 
them  parts  of  Africa.  The  flux  and  reiluxof  the  fea  aifo  pro- 
duces fome  regular  winds,   that  ferve  the  purpofes  of  trade  ; 
and,  in  general,  it  may  be  obferved,  that  wherever  there  is  a. 
flrong  current  of  water,   there  is  a  current  of  air  that  feems 
to  attend  it. 

Befides  thefe  winds  that  are  found  to  blow  in  one  direction, 
there  are,  as  was  faid  before,  others  that  blow  for  certain 
months  of  the  year  one  way,  and  the  red  of  the  year  the  con- 
trary way  :  thefe  are  called  the  Monibons,  from  a  famous  pilot 
of  that  name,  who  firil  ufed  them  in  navigation  with  fuecefs*. 
In  all  that  part  of  the  ocean  that  lies  between  Africa  and  In- 
ciia,  the  eail  winds  begin  at  the  month  of  January,  and  con- 
tinue till  about  the  commencement  of  June.  In  the  month  of 
Auguft,  or  September,  the  contrary  direction  takes  place  j  and 
the  weft  winds  prevail  for  three  or  four  months.  The  interval 
between  thefe  winds,  that  is  to  fay,  from  the  end  of  June  to-, 
the  beginning  of  Auguil,  there  is  no  fixed  wind  :  but  the  fea 
is  ufually  tofled  by  violent  tempeils>  proceeding  from  the  north> 

•  Varenii  Gcographia  Gcurculis,  cap.  *Q» 
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Thefe  winds  are  always  fubjeft  to  their  greateft  variations,  as 
they  approach  the  land  ;  fo  that  on  one  fide  of  the  great  pen- 
infula  of  India,  the  coafts  are,  for  near  half  the  year,  harraiTed 
by  violent  hurricanes,  and  the  northern  tempefts*,  while,  on  the 
oppofite  fide,  and  all  along  the  coafts  of  Coromandel,  thefe 
dreadful  tempeits  are  wholly  unknown.  At  Java,  and  Ceylon, 
a  weft  wind  begins  to  reign  in  the  month  of  September  ;  but 
at  fifteen  days  of  fouth  latitude,  this  wind  is  found  to  be  loft, 
and  the  great" general  trade-wind  from  the  eaft,  is  perceived  to 
prevail.  On  the  contrary,  at  Cochin  China,  the  weft  wind 
begins  at  March  ;  fo  that  thefe  Monfoons  prevail,  at  different 
feafons,  throughout  the  Indies.  So  that  the  mariner  takes  one 
part  of  the  year  to  go  from  Java  to  the  Moluccas ;  another  from 
Cochin  to  Molucca  ;  another  from  Molucca  to  China  ;  and 
flill  another  to  direct  him  from  China  to  Japan. 

There  are  winds  alfo  that  may  be  confidered  as  peculiar  to 
certain  coafts  ;  for  example,  the  fouth  wind  is  almoft  conftant 
upon  the  coafts  of  Chili  and  Peru  ;  weftern  winds  almoft  con- 
flantly  prevail  on  the  coaft  of  Terra  Magellanica,  and  in  the 
environs  of  the  ftraits  le  Maire.  On  the  coafts  of  Malabar, 
north  and  northweft  winds  prevail  continually  :  along  the  coaft 
of  Guinea,  the  northweft  wind  is  alfo  very  frequent ;  and,  at  a 
diitance  from  the  coafts,  the  north-eaft  is  always  found  pre- 
vailing. From  the  beginning  of  November  to  the  end  of  De- 
cember, a  weft  wind  prevails  on  the  coafts  of  Japan  ;  and  dur- 
ing the  whole  winter,  no  (hips  can  leave  the  port  of  Cochin 
on  account  of  the  impetuofity  of  the  winds  that  fet  upon  the 
coaft.  Thefe  blow  with  fuch  vehemence,  that  the  ports  are 
entirely  cboaked  up  with  fand,  and  even  boats  themfelves  are 
not  able  to  enter.  However,  the  eaft  winds  that  prevail  for  the 
other  half  of  the  year,  clear  the  mouths  of  their  harbours  from 
the  accumulations  of  the  preceding  winter,  and  fet  the  confin- 
ed fhips  at  liberty.  At  the  ftraits  of  Babelrnandel  there  is  a 
fouth  wind  that  periodically  returns,  and  which  is  always  foL- 
lowed  by  a  north-eaft. 

Befide  winds  thus  peculiar  to  certain  coafts,  there  are  others 
found  to  prevail  on  all  the  coafts,  in  warm  climates  ;  \vhich, 
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during  one  part  of  the  day,  blow  from  the  fhore,  and,  du 
another  part  of  it,  blow  from  the  fea.  The  fea-breeze,  in  thofe 
countries,  as  Dampier  obferves,  commonly  rifes  in  the  morn- 
ing about  nine,  proceeding  {lowly,  in  a  fine  fmall  black  curl, 
upon  the  furface  of  the  water,  and  making  Its  way  to  refrclh 
the  more.  It  is  gentle  at  firit,  but  increafes  gradually  till  twelvj, 
then  infenfibly  finks  a-.vay,  and  is  totally  hufheiat  five.  Upon 
its  ccafing,  the  land-breeze  begins  to  take  its  turn,  which  in- 
creafes till  twelve  at  night,  and  is  fuccecded,  in  the  morning, 
by  tfoe  fea-breeze  again.  Without  ail  doubt,  nothing  could  have 
becr&nore  fortunate  for  the  inhabitants  of  the  warm  coun- 
tries, where  thofe  breezes  blow,  than  this  alternate  refrefh- 
ment,  which  they  feel  at  thofe  feafons  when  it  is  moil  wanted. 
The  heat,  on  fome  coafts,  would  be  infupportable,  were  it  not 
for  fuch  a  fupply  of  air,  when  the  fun  has  rarefied  all  tha£ 
which  lay  more  immediately  under  the  coaft.  The  fea-brcezc 
temperates  the  heat  of  the  fun  by  day  ;  and  the  land-breeze 
corrects  the  malignity  of  the  dews  and  vapours,  by  night. 
Where  thefe  breezes,  therefore,  prevail,  and  they  are  very  com- 
mon, the  inhabitants  enjoy  a  (hare  of  health,  and  happinefs, 
unknown  to  thofe  that  live  much  farther  up  the  country,  or 
fuch  as  live  in  fimilar  latitudes  without  this  advantage.  The 
caufe  of  thefe  obvioufly  feems  to  arife  from  the  rarefaction  of 
the  air  by  the  fun,  as  their  duration  continues  with  its  appear- 
ance, and  alters  when  it  goes  down.  The  fun,  it  is  obfennqd, 
equally  difFufmg  his  beams  upon  land  and  fca,  the  land,  being 
a  more  folid  body  than  the  water,  receives  a  greater  quantity  of 
heat,  and  reflects  it  more  ilrongly.  Being  thus,  therefore, 
heated  to  a  greater  degree  than  the  waters,  it,  of  confequence, 
drives  the  air  from  land  out  to  fea  ;  but,  its  influence  being 
removed,  the  air  returns  to  fill  up  the  former  vacuity.  Such  is 
the  ufual  method  of  accounting  for  this'  phenomenon  ;  but, 
unfortunately,  thefe  fea  and  land  breezes  are  vifitants  that 
come  at  all  hours.  On  the  coaft  of  Malabar  *,  the  land-breezes 
begin  at  midnight,  and  continue  till  noon;  then  the  fca- 
breezes  take  their  turn,  and  continue  till  midnight  again 

*  Button,  vol.  ii-  p.  251. 
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While  again,   at  Congo,    the  land-breezes  begin  at  five,  and 
continue  till  nine  the  next  day. 

But,  if  the  caufe  of  thefe  that  are,  as  we  fee,  tolerably  re- 
gular in  their  vifitations,  be  fo  infcrutable,  what  fhall  we  fay 
to  the  winds  of  our  own  climate,  that  are  continually  {hit  ting, 
and  incapable  of  reft  ?  fome  general  caufes  may  be  affigncd, 
which  nothing  but  particular  experience  can  apply.  And,  in 
the  firft  place,  it  may  be  obferved,  that  clouds,  and  heat,  and, 
in  fhort,  whatever  either  increafes  the  denfity  or  the  elaftici- 
ty  of  the  air,  in  any  one  place,  will  produce  a  wind  there  ; 
for  the  increafcd  activity  of  the  air  thus  prefiing  more  pow- 
erfully on  the  parts  of  it  that  were  adjacent,  will  drive  them 
forward,  and  thus  go  on,  in  a  current,  till  the  whole  comes  to 
an  equality. 

In  this  manner,  as  a  denfer  air  produces  a  wind,  on  the  one 
hand,  fo  will  any  accident,  that  contributes  to  lighten  the  air, 
produce  it  on  the  other  :  for,  a  lighter  air  may  be  confidered 
as  a  vacuity,  into  which  the  neighbouring  air  will  rufli  ;  and 
hence  it  happens,  that  when  the  barometer  marks  a  peculiar 
lightnefs  in  the  air,  it  is  no  wonder  that  it  foretells  a  dorm. 

The  winds  upon  large  waters  are  generally  more  regular 
than  thofe  upon  land.  The  wind  at  fea  generally  blows  with 
an  even  fleady  gale  ;  the  wind  at  land  puffs  by  intervals,  in- 
creafmg  its  ftrength,  and  remitting  it,  without  any  apparent 
caufc.  This,  in  a  great  meafure,  may  be  owing  to  the  many 
mountains,  towers,  or  trees,  that  it  meets  in  its  way,  all  con- 
tributing either  to  turn  it  from  its  courfe,  or  interrupt  its 
paflage. 

The  eaft  wind  blows  more  conflantly  than  any  other,  and 
for  an  obvious  reafon  :  all  other  winds  are,  in  fome  meafure, 
deviations  from  it,  and  partly  may  owe  their  origin  thereto. 
It  is  generally,  likewifc,  the  mod  powerful,  and  for  the  fame 
reafon. 

There  are  often  double  currents  of  the  air.  While  the 
wind  blows  one  way,  we  frequently  fee  the  clouds  move  ano- 
ther. This  is  almofl  ever  the  cafe  before  thunder  3  for  it  is  well 
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known  that  the  thunder  cloud  always  moves  agamft  the  wind  : 
the  caufc  of  this  lurprizing  appearance  has  hitherto  remained 
a  fccret,  From  hence  we  may  conclude,  that  weather-cocks 
only  inform  us  of  that  current  of  the  air,  which  is  near  the 
furi'acc  of  the  earth  ;  but  are  often  erroneous  with  regard  to 
the  upper  regions  ;  and,  in  fact,  Derham  has  often  found 
them  erroneous. 

Winds  are  generally  more  powerful  on  elevated  fituations 
than  on  the  plain,  becaufe  their  progrefs  is  interrupted  by  few- 
er obftacles.  In  proportion  as  we  afcend  the  heights  of  a 
mountain,  the  violence  of  the  weather  feems  to  increafe,  until 
we  have  got  above  the  region  of  ftorms  where  all  is  ufually 
calm  and  ferene.  Sometimes,  however,  the  ftorms  rife  even  to 
the  tops  of  the  higheir.  mountains  ;  as  we  learn  from  thofe  who 
have  been  on  the  Andes,  and  as  we  are  convinced  by  the  deep 
fnows  that  crown  even  the  higlieil. 

Winds  blowing  from  the  fea  are  generally  moifter,  and  more 
attended  with  rains,  than  thofe  which  blow  over  extenfive 
traces  of  land  :  for  the  fea  gives  off  more  vapours  to  the  nir, 
and  thefe  are  rolled  forward  upon  land,  by  the  winds  blowing 
from  thence*.  For  this  reafou  our  eafterly  winds,  that  blow 
from  the  continent,  are  dry,  in  comparison  of  thofe  that  blow 
from  the  furface  of  the  ocean,  with  which  we  are  furrounded 
on  every  other  quarter. 

In  general  the  winds  are  more  boifterous  in  fpring  and  au- 
tumn, than  at  other  feafons  :  for,  that  being  the  time  of  high 
tides,  the  fea  may  communicate  a  part  of  its  motions  to  the 
winds.  The  fun,  and  moon,  alfo,  which  then  have  a  greater 
effect  upon  the  waters,  may  alfo  have  fome  influence  upon  the 
winds  •,  for,  there  being  a  great  body  of  air  furrounding  the 
globe,  which,  if  condenfed  into  water,  would  cover  it  to  the 
depth  of  thirty-two  feet,-  it  is  evident  that  the  fun  and  moon 
will,  to  a  proportionable  degree,  affect  the  atmofphere,  and 
make  a  tide  of  air.  This  tide  will  be  fcarce  perceivable,  indeed  ; 
but,  without  doubt,  it  actually  exifts  ;  and  may  contribute  to 
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jncreafe  the  vernal  and  autumnal  florms,  which  are  then  known 
to  prevail. 

Upon  narrowing  the  paflage  through  which  the  £ir  is  driven, 
both  the  denfiry  and  the  fwiftnefs  of  the  wind  is  increafed.  For 
as  currents  of  water  flow  with  greater  force  and  rapidity  by 
narrowing  their  channels,  fo  alfo  will  a  current  of  air,  driven 
through  a  contracted  fpace,  grow  more  violent  and  irrefiftible. 
Hence  we  find  thofe  dreadful  dorms  that  prevail  in  the  defiles 
of  mountains,  where  the  wind,  pufhing  from  behind  through 
a  narrow  channel,  at  once  increafesin  fpeed  and  denfity,  level- 
ling, or  tearing  up,  every  obftacle  that  rifes  to  obftruct  its  paf- 
fage. 

Winds  reflected  from  the  fides  of  mountains  and  towers, 
are  often  found  to  be  more  forceful  than  thofe  in  direcT:  pro- 
greflion.  This  we  frequently  perceive  near  lofty  buildings, 
fuch  as  churches  or  (leeples,  where  winds  are  generally  known 
to  prevail,  and  that  much  more  powerfully  than  at  fome  dif- 
tance.  The  air,  in  this  cafe,  by  ftriking  againft  the  fide  of  the 
building,  acquires  additional  denfity,  and,  therefore,  blows 
with  more  force. 

Thefe  differing  degrees  of  denfity,  which  the  air  is  found 
to  poflefs,  fufficiently  mow  that  the  force  of  the  winds  do  not 
depend  upon  their  velocity  alone ;  fo  that  thofe  inftruments 
called  aerometers,  which  are  made  to  meafure  the  velocity  of 
the  wind,  will  by  no  means  give  us  certain  information  of  the 
force  of  the  dorm.  In  order  to  eflimate  this  with  exa6tnefs, 
we  ought  to  know  its  denfity  ;  which  alfo  thefe  are  not  calcula- 
ted to  difcover.  For  this  reafon,  we  often  fee  ftorms,  with  very- 
powerful  effects,  that  do  not  feem  to  mow  any  great  fpeed  ; 
and,  on  the  contrary,  we  fee  thefe  wind  meafurers  go  round, 
with  great  fwiftnefs,  when  fcarce  any  damage  has  followed 
from  the  ftorm. 

Such  is  the  nature,  and  the  inconftancy,  of  the  irregular 
winds  with  which  we  are  belt  acquainted.  But  their  effects 
are  much  more  formidable  in  thofe  climates,  near  the  tropic, 
where  they  are  often  found  to  break  in  upon  the  fteady  courfe 


THE    EARTH.  at? 

cf  the  trade-winds,  and  to  mark  their  paflage  with  deftruc"liom 
With  us  the  tempeft  is  but  rarely  known,  and  its  ravages  are 
registered  as  an  uncommon  calamity  ;  but,  in  the  countries 
that  lie  between  the  tropics,  and  for  a  good  fpace  beyond  them, 
its  vifits  are  frequent,  and  its  effects  anticipated.  In  thefe  re- 
gions the  winds  vary  their  terrors  ;  fometimes  involving  all 
things  in  a  fuffocating  heat  ;  fometimes  mixing  all  the  ele- 
ments of  fire,  air,  earth,  and  water  together  ;  fometimes,  with 
a  momentary  fwiftnefs,  paffing  over  the  face  of  the  country, 
and  deftroying  all  things  in  their  paflage  ;  and  fometimes 
raifmg  whole  fandy  defarts  in  one  country,  to  depofit  them 
upon  fome  other.  We  have  little  reafon,  therefore,  to  envy 
thefe  climates,  the  luxuriance  of  their  foil,  or'  the  brightnefs 
of  their  fkies.  Our  own  muddy  atmofphere,  that  wraps  us 
round  in  obfcurity,  though  it  fails  to  gild  our  profpe£ts  with 
fun-mine,  or  our  groves  with  fruitage,  neverthelefs  anfwers 
the  calls  of  induftry.  They  may  hoaft  of  a  plentiful,  but  pre- 
carious harveft  ;  while,  with  us,  the  labourer  toils  in  a  cer-» 
tain  expectation  of  a  moderate,  but  a  happy  return. 

In  Egypt*,  a  kingdom  fo  noted  for  its  fertility,  and  the 
brightnefs  of  its  atmofphere,  during  fummer,  the  fouth  winds 
are  fo  hot,  that  they  almoft  flop  refpiration  ;  befides  which, 
they  are  charged  withfuch  quantities  of  fand,  that  they  fome- 
times darken  the  air,  as  with  a  thick  cloud.  Thefe  fands  are  fo 
fine,  and  driven  with  fuch  violence,  that  they  penetrate  every 
where  ;  even  into  chefts,  be  they  mut  ever  fo  clofely.  If  thefe 
winds  happen  to  continue  for  any-  length  of  time,  they  pro- 
duce epidemic  difeafes  ;  and  are  often  followed  by  a  great  mor- 
tality. It  is  alfo  found  to  rain  but  very  feldom  in  that  country  ; 
however,  the  want  of  mowers  is  richly  compenfated  by  the 
copioufnefs  of  their  dews,  which  greatly  tend  to  promote  ve- 
getation. 

In  Perfia  the  winter  begins  in  November,  and  continues 
till  March.  The  cold  at  that  time  is  intenfe  enough  to  congeal 
the  water  ;  and  fnow  falls,  in  abundance,  upon  their  moun- 
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tains.  During  the  months  of  March  and  April,  winds 
that  blow  with  great  force,  and  feem  to  ufher  in  the  heats  of 
fummer.  There  return  again  in  autumn,  with  fome  violence  ; 
without,  however,  producing  any  dreadful  effects.  But,  during 
their  fummer,  all  along  the  coafts  of  the  Perfian  Gulph,  a 
very  dangerous  wind  prevails,  which  the  natives  call  the  Sa- 
meyel,  ftill  more  dreadful  and  burning  than  that  of  Egypt,- 
and  attended  with  inftant  and  fatal  effeas.  This  terrible  blaft, 
which  was,  perhaps,  the  peftilence  of  the  ancients,  inftantly 
kills  all  thofe  that  it  involves  in  its  paffage.  What  its  malignity 
confifts  in,  none  can  tell,  as  none  have  ever  furvived  its  effects, 
to  give  information.  It  frequently,  as  I  am  told,  aflumes  a  vifi- 
ble  form  ;  and  darts,  in  a  kind  of  bluifh  vapour,  along  the  fur- 
face  of  the  country.  The  natives,  not  only  of  Perfia,  but  Ara- 
bia, talk  of  its  effects  with  terror  ;  and  their  poets  have  not 
failed  to  heighten  them,  with  the  afiiftance  of  imagination. 
They  have  defcribed  it  as  under  the  conduct  of  a  minifter  of 
vengeance,  who  governs  its  terrors,  and  raifes,  or  deprefTes  it, 
as  he  thinks  proper*.  Thefe  deadly  winds  are  alfo  known  along 
the  coafts  of  India,  at  Necapatan,  Mafulipatan,  and  Petapoli. 
But,  luckily  for  mankind,  the  fhortnefs  of  their  duration  di- 
miniflies  the  injuries  that  might  enfue  from  their  malignity. 

The  Cape  of  Good  Hope,  as  well  as  many  iflands  in  the 
Weft-Indies,  are  famous  for  their  hurricanes,  and  that  extra- 
ordinary kind  of  cloud  which  is  faid  to  produce  them.  This 
cloud,  which  is  the  forerunner  of  an  approaching  hurricane* 
appears,  when  firft  feen,  like  a  fmall  fpot,  on  the  verge  of  the 
horizon  *,  and  is  called,  by  failors,  the  bull's  eye,  from  being 
feen  fo  minute  at  a  vaft  diftance.  All  this  time,  a  perfect  calm 
reigns  over  the  fea  and  land,  while  the  cloud  grows  gradually 
broader  as  it  approaches.  At  length,  coming  to  the  place  where 
its  fury  is  to  fall,  it  invefts  the  whole  horizon  with  darknefs. 
During  all  the  time  of  its  approach,  a  hollow  murmur  is 
heard  in  the  cavities  of  the  mountains ;  and  beafts  and  ani- 
mals, fenfible  of  its  approach,  are  feen  running  over  the  fields, 
to  feek  for  (helter.  Nothing  can  be  more  terrible  than  its  vio-» 

*  HerbeloU  Bibliothcque  Oriental 
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when  it  begins.  The  houfes  in  thofe  countries,  which 
are  made  of  timber,  the  better  to  refill  its  fury,  bend  to  the 
blaft  like  ofiers,  and  again  recover  their  reclitude.  The  fun, 
V/lnch,  but  a  moment  before,  blazed  with  meridian  fplendor, 
is  totally  fhut  out  5  and  a  midnight  darknefs  prevails,  except 
that  the  air  is  inceflantly  illuminated  with  gleams  of  lightning, 
by  which  one  can  eafily  fee  to  read.  The  rain  falls,  at  the  fame 
time,  in  torrents ;  and  its  defcent  has  been  refembled  to  what 
pours  from  the  fpouts  of  our  houfes,  after  a  violent  ihower. 
Thefe  hurricanes  are  not  lefs  offenfive  to  the  fenfe  £>f  fmellmg 
alfo  ;  and  never  come  without  leaving  the  mod  noifome  deiich 
behind  them.  If  the  feamen  alfo  lay  by  their  wet  clothes,  for 
twenty-four  hours,  they  are  all  found  fwarming  with  little 
white  maggots,  that  were  brought  with  the  hurricane.  Our 
iirfb  mariners,  when  they  vifited  thefe  regions,  were  ignorant 
of  its  effects,  and  the  figns  of  its  approach ;  their  fhips,  there- 
fore, were  (darned  to  the  bottom  at  the  firft  onfet  •,  and  num- 
.berlefs  were  the  wrecks  which  the  hurricane  occafioned.  But 
at  prefent,  being  forewarned  of  its  approach,  they  (trip  their 
mads  of  all  their  fails,  and  thus  patiently  abide  its  fury.  Thefe 
hurricanes  are  common  in  all  the  tropical  climates.  On  the 
coads  of  Guinea  they  have  frequently  three,  or  four,  in  a  day, 
that  thus  mut  out  the  heavens,  for  a  little  fpace  ;  and,  when 
paft,  leave  all  again  in  former  fplendor.  They  chiefly  prevail 
on  that  coaft,  in  the  intervals  of  the  trade-winds  ;  the  ap- 
proach of  which  dears  the  air  of  its  meteors,  and  gives  thefe 
mortal  mowers  that  little  degree  of  wholefqmenefs  which  they 
-poflefs.  They  chiefly  obtain  there  during  the  months  of  April 
and  May  ;  they  are  known,  at  Loango,  from  January  to  April; 
on  the  oppofite  coaft  of  Africa,  the  hurricane  feafon  begins  in 
May  ;  and,  in  general,  whenever  a  trade-wind  begins  to  ceafe, 
thefe  irregular  tempefts  are  found  to  exert  their  fury. 

All  this  is  terrible  ;  but  there  is  a  temped,  known  to  thofe 
climates,  more  formidable  than  any  we  have  hitherto  been  de- 
fcribing,  which  is  called,  by  the  Spaniards,  a  tornado.  As 
the  former  was  feen  arriving  from  one  part  of  the  heavens, 
and  making  a  line  of  deftruftion  ;  fo  the  winds  in  this  feem 
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to  blow  from  every  quarter,  and  fettle  upon  one  deftined  place, 
with  fuch  fury,  that  nothing  can  refift  their  vehemence.  When 
they  have  all  met,  in  their  central  fpot,  the  whirlwind  begins 
with  circular  rapidity.  The  fphere  every  moment  widens,  as 
it  continues  to  turn,  and  catches  every  objecl:  that  lies  within 
its  attraction.  This,  alfo,  like  the  former,  is  preceded  by  a  flat- 
tering calm  ;  the  air  is  every  where  hufhed  ;  and  the  fea  is  as 
fmooth  as  polifhed  glafss;  however,  as  its  effe&s  are  more  dread- 
ful than  thofe  of  the  ordinary  hurricane,  the  mariner  tries  all 
the  power  of  his  fkill  to  avoid  it ;  which,  if  he  fails  of  doing, 
there  is  the  greateft  danger  of  his  going  to  the  bottom.  All 
along  the  coafts  of  Guinea,  beginning  about  two  degrees  north 
of  the  line,  and  fo  downward,  lengthwife,  for  about  a  ihoufand 
miles,  and  as  many  broad,  the  ocean  is  unnavigable,  upon  ac- 
count of  thefe  tornados,  In  this  torpid  region  there  reign  un~ 
ceafing  tornados,  or  continual  calms  •,  among  which,  whatever 
{hip  is  fo  unhappy  as  to  fall,  is  totally  deprived  of  all  power  of 
efcaping.  In  this  dreadfyl  repofe  of  all  the  elements,  the  foli- 
tary  vefTeJ  is  obliged  to  continue,  without  a  fingle  breeze  to  a,f- 
fift  the  mariner's  wifhes,  except  thofe* whirlwinds,  which  only 
ferve  to  increafe  his  calamity.  At  prefent,  therefore,  this  part 
of  the  ocean  js  totally  avoided ;  and,  although  there  may  be 
much  gold  along  the  coafts  of  that  part  of  Africa,  to  tempt  ava- 
rice, yet  there  is  fomething,  much  more  dreadful  than  the 
fabled  dragon  of  antiquity,  to  guard  the  treafure.  As  the  inter^ 
nal  parts  of  that  country  are  totally  unknown  to  travellers,  from 
their  burning  fands  and  extenfive  defarts,  fo  here  we  find  a  vail 
tradl  of  ocean,  lying  off  its  ihores,  equally  unvifited  by  the  ma- 
riner. 

But  of  all  thofe  terrible  tempefts  that  deform  the  face  of  na<- 
ture,  and  reprefs  huma,n  prefumption,  the  fandy  tempefts  of 
Arabia  and  Africa,  are  the  moft  terrible,  and  ftrike  the  ima- 
gination moft  ftrongly.  To  conceive  a  proper  idea  of  thefe,  we 
are  by  no  means  to  fuppofe  them  refembling  thofe  whirlwinds 
of  duft  that  we  fometimes  fee  fcattering  in  our  air,  and  fprink-. 
ling  their  contents  upon  our  roads,  or  meadows.  The  fund- 
ilnrm  of  Africa  exhibits  a  very  different  appearance.  As  the 
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fand,  of  which  the  whirlwind  is  ccmpofcd,  is  exceflively  fine, 
and  almoft  refembles  the  parts  of  water,  its  motion  entirely  re-" 
fembles  that  of  a  fluid  ;  and  the  whole  plain  feems  to  float  on- 
ward, like  a  fiow  inundation.  The  body  of  fand  thus  rolling, 
is  deep  enough  to  bury  houfes  and  palaces  in  its  bofom  :  tra- 
vellers who  are  eroding  thofe  extenfive  deftrts,  perceive  its  ap- 
proach at  a  diilance  :  and,  in  general,  have  time  to  avoid  it, 
or  turn  out  of  its  way,  as  it  generally  extends  but  to  a  mode- 
rate breadth.  However,  when  it  is  extremeiy  rapid,  or  very  ex- 
tenfive, as  fometimes  is  the  cafe,  no  fwiftnefs,  no  art,  can 
avail  -,  nothing  then  remains,  but  to  meet  death  with  fortitude, 
and  fubmit  to  be  buried  alive  with  relignation. 

It  is  happy  for  us  of  Britain,  that  we  have  no  fuch  calamity 
to  fear  ;  for,  from  this,  even  fome  parts  of  Europe  are  not  en- 
tirely free.  We  have  an  account  given  us,  in  the  hiftory  of  the 
French  Academy,  of  a  miferable  town  of  France,  that  is  con- 
ftantly  in  danger  of  being  buried  under  a  iimilar  inundation  j 
with  which  I  will  take  leave  to  clofe  this  chapter.  "  In  the 
neighbourhood  of  St.  Paul  de  Leon,  in  Lower  Britanny*,  there 
lies  a  tract  of  country* along  the  fea-fide,  which,  before  the  year 
1666,  was  inhabited,  but  now  lies  deferted,  by  reafon  of  the 
fands  which  cover  it,  to  the  height  of  twenty  feet ;  and  which 
every  year  advance  more  and  more  in-larid,  and  gain  ground 
continually.  From  the  time  mentioned  above,  the  fand  has  bu- 
ried more  than  fix  leagues  of  the  country  inward ;  and  it  is 
now  but  half  a  league  from  the  town  of  St.  Paul ;  fo  that,  in 
all  appearance,  the  inhabitants  muft  be  obliged  to  abandon  it 
entirely.  In  the  country  that  has  been  overwhelmed,  there  are 
dill  to  be  feen  the  tops  of  fome  fteeples  peeping  through  the 
fand,  and  many  chirnnies  that  ft  ill  remain  above  this  fondy 
ocean.  The  inhabitants,  however,  had  fufficient  time  to  efcape; 
but  being  deprived  of  their  little  ail,  they  had  no  other  re fource 
but  begging  for  their  fubfiftence.  This  calamity  chiefly  owes 
its  advancement  to  a  north,  or  an  cad  wind,  raifmg  the  fand, 
which  is  extremely  fine,  in  fuch  great  quantities,  and  with  fuch 
velocity,  that  M.  Deilands,  who  gave  the  account,  fovs, 

*  Hiftone de  1'Academiti  dcs  Sciences,  an.  1722. 
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^vhile  he  was  walking  near  the  place,  during  a  moderate  breeze 
of  wind,  he  was  obliged,  from  time  to  time,  to  (hake  the  fand 
from  his  clothes  and  his  hat,  on  which  it  was  lodged  in  great 
quantities,  and  made  them  too  heavy  to  be  eafily  borne.  Still 
further,  when  the  wind  was  violent,  it  drove  the  fand  acrofs.a 
iictle  arm  of  the  fea,  into  the  town  of  Refcoff,  and  covered  the 
ilreets  of  that  place  two  feet  deep ;  fo  that  they  have  been 
obliged  to  carry  it  off  in  carts.  It  may  alfo  be  obferved,  that 
there  are  feveral  particles  of  iron  mixed  with  the  fand,  which 
are  readily  affected  by  the  loadftone.  The  part  of  the  coaft  that 
furniihes  thefe  fands,  is  a  traft  of  about  four  leagues  in  length; 
and  is  upon  a  level  with  the  fea  at  high  water.  The  more  lies 
in  fuch  a  manner  as  to  leave  its  fands  fubjecT:  only  to  the  north 
and  eaft  winds,  that  bear  them  farther  up  the  fhore.  It  is  eafy 
to  conceive  how  the  fame  fand  that  has  at  one  time  been  borne 
a  fhort  way  in-land,  may,  by  fome  fucceeding  and  ftronger 
blaft,  be  carried  up  much  higher ;  and  thus  the  whole  may 
continue  advancing  forward,  deluging  the  plain,  and  totally 
deftroying  its  fertility.  At  the  fame  time,  the  fea,  from  whence 
this  deluge  of  fand  proceeds,  may  furnim  it  in  inexhauflible 
quantities.  This  unhappy  country,  thus  overwhelmed  in  fo  fin- 
gular  a  manner,  may  well  juitify  what  die  ancients  and  the  mo- 
derns have  reported  concerning  thofe  tempefts  of  fand  in  Afri- 
ca, that  are  faid  to  deftroy  villages,  and  even  armies,  in  theii- 
bofom," 


CHAP.       XXL 

Of  Meteor S)  and  fuch  Appearances  as  refult  from  a  Combination 
of  the  Elements. 

IN  proportion  as  the  fubilances  of  nature  are  more  com- 
pounded and  combined,  their  appearances  become  more 
inexplicable  and  amazing.  The  properties  of  water  have  been 
very  nearly  afcertained.  Many  of  the  qualities  of  air,  earth,  and 
fire,  have  been  difcovered,  and  eflimated  3   but  when  thefe 
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come  to  be  united  by  nature,  they  often  produce  a  refult  which 
no  artificial  combinations  can  imitate  ;  and  we  (land  furprized, 
that  although  we  are  poflefledof  all  thofe  fubftances  which  na- 
ture makes  ufe  of,  {he  (hows  herfelf  a  much  more  various  ope- 
rator than  the  moil  Ikilful  chymift  ever  appeared  to  be.  Every 
cloud  that  moves,  and  every  mower  that  falls,  ferves  to  morti- 
fy the  philofopher's  pride,  and  to  mow  him  hidden  qualities  in 
air  and  water,  that  he  finds  it  difficult  to  explain.  Dews,  hail, 
fnow,  and  thunder,  are  not  lefs  difficult,  for  being  more  com* 
rhon.  Indeed,  when  we  reflect  on  the  manner  in  which  nature 
performs  any  one  of  thefe  operations^  our  wonder  increafes.  To 
fee  water,  which  is  heavier  than  air,  rifmg  in  air,  and  then 
failing  in  a  form  fo  very  different  from  that  in  which  it  rofe  ; 
to  fee  the  fame  fluid  at  one  time  defcending  in  the  form  of  hail, 
at  another  in  that  of  fnow;  to  fee  two  clouds,  by  darning 
sigainft  each  other,  producing  an  electrical  fire,  which  no  watry 
competition  that  we  know  of  can  effect;  thefe,  I  fay,  ferve  fuf* 
ficiently  to  excite  our  wonder ;  and  ilill  the  more,  in  propor- 
tion as  the  objects  are  ever  preffing  on  our  curiofity.  Much, 
however,  has  been  written  concerning  the  manner  in  which  na- 
ture operates  in  thefe  productions  ;  as  nothing  is  fo  ungrateful 
to  mankind  as  hopelefs  ignorance.  • 

And  firft,  with  regard  to  the  manner  in  which  water  evapo- 
rates, and  rifes  to  form  clouds,  much  has  been  advanced,  and 
many  theories  devifed.  All  water*,  fay  fome,  has  a  quantity  of 
air  mixed  with  it ;  and  the  heat  of  the  fun  darting  down,  difen*. 
gages  the  particles  of  air  from  the  grofler  fluid  :  the  fun's  rays 
being  reflected  back  from  the  water,  carry  back  with  them  thofe 
bubbles  of  air  and  water,  which,  being  lighter  than  the  con- 
denfed  air,  will  afcend  till  they  meet  with  more  rarefied  air ; 
and  they  will  then  {land  fufpended.  Experience,  however, 
proves  nothing  of  all  this.  Particles  of  air  or  fire  are  not  thus 
known  to  afcend  with  a  thin  coat  of  water ;  and,  in  fact,  we 
know  that  the  little  particles  of  {learn  are  folid  drops  of  water* 
But  befidf  this,  water  is  known  to  evaporate  more  powerfully 

'  Spectacle  dcla  Nature,  vol.  Hi, 
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in  the  fevereft  fro  ft,  than  when  the  air  is  moderately  warm** 
Doclor  Hamilton,  therefore,  of  the  univerfity  of  Dublin,  re- 
jecting this  theory,  has  endeavoured  to  eftablifh  another.  Ac- 
cording to  him,  as  aqua  fortis  is  a  menftruum  that  diflblves 
iron,  and  keeps  it  mixed  in  the  fluid  •,  as  aqua  regia  is  a  men- 
itruum  that  diiiblves  gold  ;  or  as  water  diflblves  falts  to  a  cer- 
tain quantity ;.  fo  air  is  a  menftruum  that  corrodes  and  dif- 
iolvcs  a  certain  quantity  of  water,  and  keeps  it  fufpended  above. 
15ut  however  ingenious  this  may  be,  it  can  hardly  be  admitted  ; 
as  we  know,  by  Mariotte's  experiment!,  that  if  water  and  air 
be  enclofed  together,  inftead  of  the  air's  acting  as  a  menftruum 
upon  the  water,  the  water  will  act  as  a  menftruum  upon  the 
air,  and  take  it  all  up.  We  know  alib,  that  of  two  bodies,  that 
which  is  mofl  fluid  and  penetrating,  is  moil  likely  to  be  the 
menftruum  of  the  other  j  but  water  is  more  fluid  and  pene- 
trating than  air,  and,  therefore,  the  moft  likely  of  the  two  to 
be  the  menftruum.  We  know  that  all  bodies  are  more  fpeedily 
acted  upon,  the  more  their  parts  are  brought  into  contact  with 
the  menftruum  that  diflblves  them  :  but  water,  enclofed  with 
compreft  air,  is  not  the  more  diminifhed  thereby^.  In  fhort, 
we  know,  that  cold,  which  diininifh.es  the  force  of  other  men- 
ilruums,  is  often  found  to  promote  evaporation.  In  this  variety 
of  opinion,  and, uncertainty  of  conjecture,  I  cannot  avoid  think- 
ing that  a  theory  of  evaporation  may  be  formed  upon  very 
fimple  and  obvious  principles,  and  embarrafled,  as  far  as  I  can 
conceive,  with  very  fewr  objections. 

We  know  that  a  repelling  power  prevails  in  nature,  not  lefs 
than  an  attractive  one.  This  repulfion  prevails  ftrongly  between 
the  body  of  fire  and  that  of  water.  If  I  plunge  the  end  of  a  red 
hot  bar  of  iron  into  a  veflel  of  water,  that  fluid  rifes,  and  large 
drops  of  it  fly  up  in  all  manner  of  directions,  every  part  bub- 
bling and  fteaming  until  the  iron  be  cold.  Why  may  we  not, 
for  a  moment,  compare  the  rays  of  the  -fun,  darted  directly 
upon  the  furface  of  the  water,  to  fo  many  bars  of  red  hot  iron  ; 


*  Memoirs  de  1'Academie  des  Sciences,  an.  1705* 
f  Mariotte,  dela  Nature  de  I'/lir,  p.  97,  106, 
£  See  Boyle's  Works,  vol,  ii.  p.  619, 
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each  bar,  indeed,  infinitely  fmall,  but  not  the  lefs  powerful  ? 
In  this  cafe,  wherever  a  ray  of  fire  darts,  the  water,  from  its 
repulfive  quality,  will  be  driven  on  all  fides ;  and,  of  confe- 
quence,  as  in  the  cafe  of  the  bar  of  iron,  a  part  of  it  will  rife. 
The  parts  thus  rifing,  however,  will  be  extremely  fmall ;  as  the 
ray  that  darts  is  extremely  fo.  The  aflembhge  of  the  rays  dart- 
;•  ing  upon  the  water  in  this  manner,  will  caufe  it  to  rife  in  a  light 
J  thin  fleam  above  the  furface  ;  and  as  the  parts  of  this  {team 
are  extremely  minute,  they  will  be  lighter  than  air,  and,  con- 
fequently,  float  upon  it.  There  is  no  need  for  fuppofing  them 
bubbles  of  water,  filled  with  fire  ;  for  any  fubflance,  even  gold 
itfelf,  will  float  on  air,  if  its  parts  be  made  fmall  enough ;  or, 
in  other  words,  if  its  furface  be  fufficiently  increafed.  This 
water,  thus  difengaged  from  the  general  mafs,  will  be  flill  far- 
ther attenuated  and  broken  by  the  reflected  rays,  and,  confe- 
quently,  more  adapted  for  afcending. 

From  this  plain  account,  every  appearance  in  evaporation 
may  be  eafily  deduced.  The  quantity  of  heat  increafes  evapo- 
ration, becaufe  it  raifes  a  greater  quantity  of  fleam.  The  quan- 
tity of  wind  increafes  evaporation  ;  for,  by  waving  the  furface 
of  the  water,  it  thus  expofes  a  greater  furface  to  the  evapora- 
ting rays.  A  dry  frofl,  in  fome  meafure,  affifts  the  quantity  of 
evaporation  ;  as  the  quantity  of  rays  are  found  to  be  no  way  di- 
minimed  thereby.  Moifl  weather  alone  prevents  evaporation  ; 
for  the  rays  being  abforbed,  refradled,  and  broken,  by  the  in- 
tervening moiflure,  before  they  arrive  at  the  furface,  cannot 
;  produce  the  eftecl ;  and  the  vapour  will  rife  in  a  fmall  pro- 
portion. 

Thus  far  we  have  accounted  for  the  afcent  of  vapours  ;  but 
to  account  for  their  falling  again,  is  attended  with  rather  more 
difficulty.  We  have  already  obferved,  that  the  particles  of  va- 
pour, difengaged  from  the  furface  of  the  water,  will  be  bro- 
ken and  attenuated  in* their  afcent,  by  the  reflected,  and  even 
the  direct  rays,  that  happen  to  flrike  upon  rheir  minute  fur- 
•  faces.  They  will,  therefore,  continue  to  afcend,  till  they  rife 
above  the  operation  of  th*e  reflected  rays,  which  reaches  but 
to  a  certain  height  above  the  furface  of  the  earth.  Being  arri- 

VOL.  I.  3  F 
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ved  at  this  region,  which  is  cold  for  want  of  reflected  heat,  they 
will  be  condenfed,  and  fufpended  in  the  form  of  clouds.  Some 
vapours,  that  afcend  to  great  heights,  will  be  frozen  into  fnow; 
others,  that  are  condenfed  lower  down,  will  put  on  the  appear- 
ance of  a  mift,  which  we  find  the  clouds  to  be,  when  we  afcend 
among  them,  as  they  hang  along  the  fides  of  a  mountain.  Thefe 
clouds  of  fnow  and  rain,  being  blown  about  by  winds,  are  ei- 
ther entirely  fcattered  and  difperfed  above,  or  they  are  ftill 
more  condenfed  by  motion,  like  a  fnow-ball,  that  grows  more 
large  and  folid  as  it  continues  to  roll.  At  laft,  therefore,  they 
will  become  too  weighty  for  the  air,  which  firft  raifed  them, 
to  fuftain  :  and  they  will  defcend,  with  their  excefs  of  weight, 
either  in  fnow  or  rain.  But  as  they  will  fall  precipitately,  when 
they  begin  to  defcend,  the  air,  in  fome  meafure,  will  refift  the 
falling ;  for,  as  the  defcending  fluid  gathers  velocity  in  its  pre- 
cipitation, the  air  will  increafe  its  refiftance  to  it,  and  the 
water  will,  therefore,  be  thus  broken  into  rain ;  as  we  fee, 
that  water  which  falls  from  the  tops  of  houfes,  though  it  begins 
in  a  fpout,  feparates  into  drops  before  it  has  got  to  the  bottom. 
Were  it  not  for  this  happy  interpofition  of  the  air  between  us, 
and  the  water  falling  from  a  considerable  height  above  us,  a 
drop  of  rain  might  fall  with  dangerous  force,  and  a  hail-ftone 
might  flrike  us  with  fatal  rapidity. 

In  this  manner,  evaporation  is  produced  by  day  ;  but  when 
the  fun  goes  down,  a  part  of  that  vapour  which  his  rays  had  ex- 
cited, being  no  longer  broken,  and  attenuated  by  the  reflect- 
ing rays,  it  will  become  heavier  than  the  air,  even  before  it  has 
reached  the  clouds;  and  it  will,  therefore,  fall  lack  in  dews, 
which  differ  only  from  rain  in  defcending  before  they  have  had 
time  to  condenfe  into  a  vifible  form. 

Hail,  the  Cartefians  fay,  is  a  frozen  cloud,  half  melted,  and 
frozen  again  in  its  defcent.  A  hoar-froft  is  but  a  frozen  dew. 
Lightning  we  know  to  be  an  electrical  flafh,  produced  by  the 
oppofition  of  two  clouds ;  and  thunder  to  be  the  found  pro- 
ceeding from  the  fame,  continued  by  an  echo  reverberated 
among  them.  It  would  be  to  very  little  purpofe,  to  attempt  ex- 
plaining exactly  how  thefe  wonders  are  effected:  we  have  as 
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yet  but  little  in  fight  into  the  manner  in  which  thefe  meteors  are 
found  to  operate  upon  each  other;  and,  therefore,  we  muft 
be  contented  with  a  detail  rather  of  their  effects  than  their 
caufes. 

In  our  own  gentle  climate,  where  nature  wears  the  mildeft 
and  kindeft  afpec~l,  every  meteor  feems  to  befriend  us.  With  us, 
rains  fall  in  refrefhing  mowers,  to  enliven  our  fields,  and  to 
paint  the  landfcape  with  a  more  vivid  beauty.  Snows  cover  the 
earth,  to  preferve  its  tender  vegetables  from  the  inclemency 
of  the  departing  winter.  The  dews  defcend  with  fuch  an  im- 
perceptible fall  as  no  way  injures  the  constitution.  Thunder  it- 
felf  is  feldom  injurious ;  and  it  is  often  wifhed  by  the  huf- 
bandman,  to  clear  the  air,  and  to  kill  numberlefs  infects  that 
are  noxious  to  vegetation.  Hail  is  the  moft  injurious  meteor 
that  is  known  in  our  climate  5  but  it  feldom  vifits  us  with  vio- 
lence, and  then  its  fury  is  but  tranfient. 

One  of  the  moft  dreadful  ftorms  we  hear  of*,  was  that  at 
Hertfordfhire,  in  the  year  1697.  It  began  by  thunder  and 
lightning,  which  continued  for  fome  ;  hours,  when  fuddenly 
a  black  cloud  came  forward,  againft  the  wind,  and  marked 
its  paffage  with  devaftation.  The  hail-ftones  which  it  poured 
down,  being  meafured,  were  found  to  be  many  of  them  four- 
teen inches  round,  and,  confequently,  as  large  as  a  bowling- 
green  ball.  Wherever  it  came,1  every  plantation  fell  before  it ; 
it  tore  up  the  ground,  fplit  great  oaks,  and  other  trees  with- 
out number ;  the  fields  of  rye  were  cut  down,  as  if  levelled 
with  a  fey  the ;  wheat,  oats,  and  barley,  fufFered  the  fame  da- 
mage. The  inhabitants  found  but  a  precarious  flicker,  even  in 
their  houfes,  their  tiles  and  windows  being  broke  by  the  vio- 
lence of  the  hail-ftones,  which,  by  the  force  with  which  they 
came,  feemed  to  have  defcended  from  a  great  height.  The 
birds,  in  this  univerfal  wreck,  vainly  tried  to  efcape  by  flight; 
pigeons,  crows,  rooks,  and  much  more  of  the  fmaller  and  fee- 
bler kinds,  were  brought  down.  An  unhappy  young  man, 
who  had  not  time  to  take  (helter,  was  killed  ;  one  of  his  eyes 

*  Phil.  Tranf.  rol.  ii.  p.  14- 
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was  ftruck  out  of  his  head,  and  his  body  was  all  over  black 
with  the  bruifes ;  another  had  juft  time  to  efcape,  but  not 
without  the  moft  imminent  danger,  his  body  being  bruifed  all 
over.  But,  what  is  mofl  extraordinary,  all  this  fell  within  the 
compafs  of  a  mile. 

Mezeray,  in  his  hiftory  of  France,  tells  us  of  a  mower  of 
hail  much  more  terrible,  which  happened  in  the  year  1510, 
when  the  French  monarch  invaded  Italy.  There  was,  for  a 
time,  a  horrid  darknefs-,  thicker  than  that  of  midnight,  which 
continued  till  the  terrors  of  mankind  were  changed  to  (till 
more  terrible  objects,  by  thunder  and  lightning  breaking  the 
gloom,  and  bringing  on  fuch  a  mower  of  hail,  as  no  hiftory 
of  human  calamities  could  equal.  Thefe  hail-ftones  were  of 
a  bluifh  colour  ;  and  fome  of  them  weighed  not  lefs  than  a 
hundred  pounds.  A  noifome  vapour  of  fulphur  attended  the 
ftorm.  All  the  birds  and  beads  of  the  country  were  entirely 
deftroyed.  Numbers  of  the  human  race  fuffered  the  fame 
fate.  But  what  is  ftill  more  extraordinary,  the  fifties  themfelves 
found  no  protection  from  their  native  element ;  but  were  equal 
fufFerers  in  the  general  calamity. 

Thefe,  however,  are  terrors  that  are  feldom  exerted  in  our 
mild  climates.  They  only  ferve  to  mark  the  page  of  hiftory 
with  wonder  •,  and  ftand  as  admonitions  to  mankind,  of  the 
various  ftores  of  puniftiment  in  the  hands  of  the  Deity,  which 
his  power  can  treafure  up,  and  his  mercy  can  fufpend. 

In  the  temperate  zones,,  therefore,  meteors  are  rarely  found 
thus  terrible  ;  but  between  the  tropics,  and  near  the  poles, 
they  afTume  very  dreadful  and  various  appearances.  In  thofe 
inclement  regions,  where  cold  and  heat  exert  their  chief  pow- 
er, meteors  feem  peculiarly  to  have  fixed  their  refidence.  They 
are  feen  there  in  a  thoufand  terrifying  forms,  aftonifhing  to 
Europeans,  yet  difregarded  by  the  natives,  from  their  frequen- 
cy. The  wonders  of  air,  fire,  and  water,  are  there  combined, 
to  produce  the  moft  tremendous  effe&s ;  and  to  fport  with 
the  labours  and  apprehenfions  of  mankind.  Lightnings  that 
flafh  without  noife  ;  hurricanes,  that  tear  up  the  earth  j  clouds, 
that  all  at  once  pour  down  their  contents,  and  produce  an  in- 
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ftant  deluge  ;  mock  funs  ;  northern  lights,  that  illuminate 
half  the  hemifphere  ;  circular  rainbows  ;  halo's  ;  fleeting  balls 
of  fire  ;  clouds  reflecting  back  the  images  of  things  on  earth, 
like  mirrors  ;  and  watcr-fpouts,  that  buril  from  the  fea,  to 
join  with  the  mifts  that  hang  immediately  above  them.  Thefc 
are  but  a  part  of  the  phenomena  that  are  common  in  thofe 
countries  -9  and  from  many  of  which,  our  own  climate  is,  in 

a  great  meafure,  exempted. 

ii 

The  meteors  of  the  torrid  zone,  however,  are  different  from 
thofe  that  are  found  near  the  polar  circles  :  and  it  may  readily 
be  fuppofed,  that  in  thofe  countries  where  the  fun  exerts  the 
greateft  force  in  raifmg  vapours  of  all  kinds,  there  fhould  be 
the  greateft  quantity  of  meteors.  Upon  the  approach  of  the 
winter  months,  as  they  are  called, under  the  Line,  which  ufually 
begin  about  May,  the  Iky,  from  a  fiery  brightnefs,  begins  to  be 
overcaft,  and  the  whole  horizon  feems  wrapt  in  a  muddy  cloud. 
Mifts  and  vapours  ftill  continue  to  rife  ;  and  the  air,  which  fo 
lately  before  was  clear  and  elaftic,  now  becomes  humid,  ob- 
fcure,  and  ftifling  ;  the  fogs  become  fo  thick,  that  the  light  of 
the  fun  feems  in  a  manner  excluded  ;  nor  would  its  prefence 
be  known,  but  for  the  intenfe  and  fuffocating  heat  of  its  beams, 
v.  hich  dart  through  the  gloom,  and,  inftead  of  diflipating, 
only  ferve  to  increafe  the  mift.  After  this  preparation,  there 
follqws  an  almoft  continual  fucceflion  of  thunder,  xain,  and 
tempefts.  During  this  dreadful  feafon,  the  ftreets  of  cities  flow 
like  rivers  ;  and  the  whole  country  wears  the  appearance  of  an 
ocean.  The  inhabitants  often  make  ufe  of  this  opportunity  to 
lay  in  a  (lock  of  frefh  water,  for  the  reft  of  the  year  ;  as  the 
fame  caufe  which  pours  down  the  deluge  at  one  feafon,  denies 
the  kindly  fliower  at  another.  The  thunder  which  attends  the 
fall  of  thefe  rains,  is  much  more  terrible  than  that  we  are  ge- 
nerally acquainted  with.  With  us,  the  flam  is  feen  at  fome 
diftancc,  and  the  noife  fhortly  after  enfues ;  onr  thunder  ge- 
nerally rolls  on  one  quarter  of  the  flcy,  and  one  ftroke  purfues 
another.  But  here  it  is  otherwife  ;  the  whole  fky,  all  around, 
feems  illuminated  with  unremitted  flafhes  of  lightning  ;  every 
part  of  the  air  feems  productive  of  its  own  thunders  ;  and 
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every  cloud  produces  its  own  mock.  The  flrokes  come  fo  thick, 
that  the  inhabitants  can  fcarce  mark  the  intervals  j  but  all  is 
one  unremitted  roar  of  elementary  confufion.  It  mould  feem, 
however,  that  the  lightning  of  thofe  countries  is  not  fo  fatal, 
or  fo  dangerous,  as  with  us  :  fince,  in  this  cafe,  the  torrid  zone 
would  be  uninhabitable. 

When  thefe  terrors  have  ceafed,  with  which,  however,  the 
natives  are  familiar,  meteors  of  another  kind  begin  to  make 
their  appearance.  The  intenfe  beams  of  the  fun,  darting  upon 
ftagnant  waters,  that  generally  cover  the  furface  of  the  coun- 
try, raife  vapours  of  various  kinds.  Floating  bodies  of  fire, 
which  aflame  different  names,  rather  from  their  accidental 
forms,  than  from  any  real  difference  between  them,  are  feen 
without  furprize.  The  draco  volans,  or  flying  dragon,  as  it  is 
called  ;  the  ignis  fatuus,  or  wandering  fire  ;  the  fire  of  St. 
Helmo,  or  the  mariner's  light,  are  every  where  frequent  j^and 
of  thefe  we  have  numberlefs  defcriptions.  <(  As  I  was  riding 
in  Jamaica,"  fays  mr.  Barbham,  "  one  morning  from  my  ha- 
bitation, fituated  about  three  miles  northweft  from  Jago  de  la 
Vega,  I  faw  a  ball  of  fire,  appearing  to  me  of  the  bignefs  of  a 
bomb,  fwiftly  falling  down  with  a  great  blaze.  At  firft  I 
thought  it  fell  into  the  town  ;  but  when  I  came  nearer,  I  faw 
many  people  gathered  together,  a  little  to  the  fouthward,  in  the 
Savannah,  to  whom  I  rode  up,  to  enquire  the  caufe  of  their 
meeting  :  they  were  admiring,  as  I  found,  the  ground's  being 
flrangely  broke  up  and  ploughed  by  a  ball  of  fire  ;  which,  as 
they  faid,  fell  down  there.  I  obferved  there  were  many  holes 
in  the  ground  ;  one  in  the  middle,  of  the  bignefs  of  a  man's 
head,  and  five  or  fix  fmaller  round  about  it,  of  the  bignefs  of 
one's  fift,  and  fo  deep  as  not  to  be  fathomed  by  fuch  imple- 
ments as  were  at  hand.  It  was  obferved,  alfo,  that  all  the  green 
herbage  was  burnt  up,  near  the  holes  ;  and  there  continued  a 
ftrong  fmell  of  fulphur  near  the  place,  for  fome  time  after." 

Ulloa  gives  an  account  of  one  of  a  fimilar  kind,  at  Quito*. 
«  About  nine  at  night,"  fays  he,  «  a  globe  of  fire  appeared  tQ 

*  Ulloa,  vol.  i.  p.  4t. 
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rile  from  the  fide  of  the  mountain  Pichinca,  and  fo  large,  that 
it  fpread  a  light  over  all  the  part  of  the  city  facing  that  moun- 
tain. The  houfe  where  I  lodged,  looking  that  way,  I  was  fur- 
prized  with  an  extraordinary  light,  darting  through  the  cre-^ 
vices  of  the  window-mutters.  On  this  appearance,  and  the 
buflle  of  the  people,  in  the  ftreet,  I  haftened  to  the  window, 
and  came  time  enough  to  fee  it,  in  the  middle  of  its  career ; 
which  continued  from  weft  to  fouth,  till  I  loft  fight  of  it,  being 
intercepted  by  a  mountain,  that  lay  between  me  and  it.  It 
was  round  ;  and  its  apparent  diameter  about  a  foot.  I  obferved 
it  to  rife  from  the  fides  of  Pichinca  ;  although,  to  judge  from 
its  courfe,  it  was  behind  that  mountain  where  this  congeries 
of  inflammable  matter  was  kindled.  In  the  firft  half  of  its  vi- 
fible  courfe,  it  emitted  a  prodigious  effulgence,  then  it  began 
gradually  to  grow  dim  ;  fo  that,  upon  its  difappearing  behind 
the  intervening  mountain,  its  light  was  very  faint." 

Meteors,  of  this  kind,  are  very  frequently  feen  between  the 
tropics  ;  but  they  fometimes,  alfo,  vifit  the  more  temperate 
regions  of  Europe.  We  have  the  defcription  of  a  very  extra- 
ordinary one,  given  us  by  Montanari,  that  ferves  to  mow  to 
what  great  heights,  in  our  atmofphere,  thefe  vapours  are  found 
to  afcend.  In  the  year  1676,  a  great  globe  of  fire  was  feen  at 
Bononia,  in  Italy,  about  three  quarters  of  an  hour  after  fun- 
fet.  It  paft  weftward,  with  a  moft  rapid  courfe,  and  at  the 
rate  of  not  lefs  than  a  hundred  and  fixty  miles  in  a  minute, 
which  is  much  fwifter  than  the  force  of  a  cannon-ball,  and, 
at  laft,  flood  over  the  Adriatic  fea.  In  its  courfe  it  crofled 
over  all  Italy  ;  and,  by  computation,  it  could  not  have  been 
lefs  than  thirty-eight  miles  above  the  furface  of  the  earth.  In 
the  whole  line  of  its  courfe,  wherever  it  approached,  the  inha- 
bitants below  could  diftin&ly  hear  it,  with  a  hifling  noife,  re- 
fembling  that  of  a  fire-work.  Having  paft  away  to  fea,  to- 
wards Corfica,  it  was  heard,  at  laft,  to  go  off  with  a  moft  vi- 
olent explofion,  much  louder  than  that  of  a  cannon  ;  and,  im- 
mediately after,  another  noife  was  heard,  like  the  rattling  of 
a  great  cart,  upon  a  ftony  pavement ;  which  was,  probably, 
nothing  more  than  die  echo  of  the  former  found.  Its  magni- 
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Uide,  when  at  Bononia,  appeared  twice  as  long  as  the  moon, 
one  way  ;  and  as  broad  the  other  ;  fo  that,  considering  its 
height,  it  could  not  have  been  lefs  than  a  mile  long,  and  half  a 
mile  broad.  From  the  height  at  which  this  was  feen,  and  there 
being  no  volcano,  on  that  quarter  of  the  world,  from  whence  it 
came,  it  is  more  than  probable  that  this  terrible  globe  was 
kindled  on  fome  part  of  the  contrary  fide  of  the  earth  in 
thofe  regions  of  vapours,  which  we  have  been  juil  defcribing  j 
and  thus,  riling  above  the  air,  and  pafiing,  in  a  courfe  oppofite 
to  that  of  the  earth's  motion,  in  this  manner  it  acquired  its 
amazing  rapidity. 

To  thefe  meteors,  common  enough  fouthward,  we  will  add 
one  more  of  a  very  uncommon  kind,  which  was  feen,  by  Ul- 
loa,  at  Quito  in  Peru  ;  the  beauty  of  which  will,  in  fome 
meafure,  ferve  to  relieve  us,  after  the  defcription  of  thofe  hi- 
deous ones  preceding.  "  At  day-break,"  fays  he,  «  the  whole 
mountain  of  Pambamarca,  where  we  then  refided,  was  en- 
compafTed  with  very  thick  clouds  ;  which  the  rifmg  of  the 
iun  difperfed  fo  far,  as  to  leave  only  fome  vapours,  too  fine  to 
be  feen.  On  the  fide  oppofite  to  the  rifmg  fun,  and  about  ten 
fathoms  diftant  from  the  place  where  we  were  {landing,  we 
law,  as  in  a  looking-glafs,  each  his  own  image  ;  the  head  be- 
ing, as  it  were,  the  centre  of  three  circular  rainbows,  one  with- 
out the  other,  and  juft  near  enough  to  each  other  as  that  the 
colours  of  the  internal  verged  upon  thofe  more  external  \  while 
round  all  was  a  circle  of  white,  but  with  a  greater  fpace  be- 
tween. In  this  manner  thefe  circles  were  erected  like  a  mirror, 
before  us ;  and  as  we  moved,  they  moved,  in  difpofition  and  or- 
der. But,  what  is  moft  remarkable,  though  we  were  fix  in  num- 
ber, every  one  faw  the  phenomenon,  with  regard  to  himfelf, 
and  not  that  relating  to  others.  The  diameter  of  the  arches 
gradually  altered,  as  the  fun  rofe  above  the  horizon  ;  and 
the  whole,  after  continuing  a  long  time-,  infenfibly  faded  away. 
In  the  beginning,  the  diameter  of  the  inward  iris,  taken  from 
its  laft  colour,  was  about  five  degrees  and  a  half ;  and  that  of 
the  white  arch,  which  furrounded  the  reft,  was  not  lefs  than 
fixty-feven  degrees.  At  the  beginning  of  the  phenomenon. 
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the  arches  feemed  of  an  oval  or  eliptical  figure,  like  the  difk 
of  the  fun  ;  and  afterwards  became  perfectly  circular.  Each 
of  thefe  was  of  a  red  colour,  bordered  with  an  orange  -,  and 
the  laft  bordered  by  a  bright  yellow,  which  altered  into  a  ftraw 
colour,  and  this  turned  to  a  green  ;  but,  in  all,  the  external 
colour  remained  red."  Such  is  the  defcription  of  one  of  the 
moft  beautiful  illufions  that  has  been  ever  feen  in  nature.  This 
alone  feems  to  hare  combined  all  the  fplendors  of  optics  in 
one  view.  To  underftand  the  maryier,  therefore,  how  this 
phenomenon  was  produced,  would  require  a  perfect  know- 
ledge of  optics  ;  which  it  is  not  our  prefent  province  to  enter 
upon.  It  will  be  fufficient  here,  therefore,  only  to  obferve,  that 
all  thefe  appearances  arife  from  the  denfity  of  the  cloud,  to- 
gether with  its  uncommon  and  peculiar  fituation,  with  refpect 
to  the  fpeclator  and  the  fun.  It  may  be  obferved,  that  but  one 
of  thefe  three  rainbows  was  real,  the  reft  being  only  reflec- 
tions thereof.  It  may  alfo  be  obferved,  that  whenever  the  fpec- 
tator  ftands  between  the  fun  and  a  cloud  of  falling  rain,  a 
rainbow  is  feen,  which  is  nothing  more  than  the  reflection 
of  the  different  coloured  rays  of  light  from  the  bofom  of  the 
cloud.  If,  for  inftance,  \ve  take  a  glafs  globe,  filled  with  v.-a- 
ter,  and  hang  it  up  before  us,  oppofite  the  fun,  in  many  fitu- 
ations,  it  will  appear  tranfparent  ;  but  if  it  is  raifed  higher 
or  fide\vays,  to  an  angle  of  forty-five  degrees,  it  will  at  firit 
appear  red  ;  exalted  a  very  little  higher,  yellow  ;  then  green, 
then  blue,  then  violet  colour :  in  mort,  it  will  afTume  fuccef- 
iively  all  the  colours  of  the  rainbow  ;  but,  if  raifed  higher 
dill,  it  will  become  tranfparent  again.  A  falling  mower  may 
be  confidered  as  an  infinite  number  of  thefe  little  tranfparent 
globes,  afTuming  different  colours,  by  being  placed  at  the  pro- 
per heights.  The  reft  of  the  mower  will  appear  tranfparent, 
and  no  part  of  it  will  feem  coloured,  but  fuch  as  are  at  angles 
of  forty-five  degrees  from  the  eye,  forty-five  degrees  upward, 
forty-five  degrees  on  each  fide,  and  forty-five  degrees  down- 
ward, did  not  the  plain  of  the  earth  prevent  us.  We,  there- 
fore, fee  only  an  arch  of  the  rainbow,  the  lower  part  being  v 
cut  off  from  our  fight  by  the  earth's  interpofition.  However, 
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iipon  the  tops  of  very  high  mountains,  circular  rainbows  are 
feen,  becaufe  \ve  can  fee  to  an  angle  of  forty-five  degrees 
downward,  r.  upward,  or  fidew'ays,  and  therefore  we 

take  in  the  rainbow's  complete  circle. 

In  thofe  forlorn  regions,  round  the  poles,  the  meteors, though 
of  another  kind,  are  not  lefs  numerous  and  alarming.  When 
the  v/intcr  begins,  and  the  cold  prepares  to  fet  in,  the  fame  mif- 
ty  appearance  which  is  produced  in  the  fouthern  climates  by 
the  heat,  is  there  produced  by  the  contrary  extreme*.  The 
fea  fmokes  like  an  oven,  and  a  fog  arifes,  which  mariners  call 
the  froft  fmoke.  This  cutting  mift  mod  commonly  raifes 
bliflers  on  feveral  parts  of  the  body  ;  and,  as  foon  as  it  is  waf- 
ted to  fome  colder  parts  of  the  atmofphere,  it  freezes  to  little 
icy  particles,  which  are  driven  by  the  wind,  and  create  fuch 
a  cutting  cold  on  land,  that  the  limbs  of  the  inhabitants  are 
ibmetimes  frozen,  and  drop  off. 

There,  alfo,  halos  or  luminous  circles  round  the  moon., 
are  oftener  feen  than  in  any  other  part  of  the  earth,  being 
formed  by  the  froft  fmoke  ;  although  the  air  otherwife  feems 
to  be  clear.  A  lunar  rainbow,  alfo,  is  often  feen  there,  though 
fomewhat  different  from  that  which  is  common  with  us  ;  as 
It  appears  of  a  pale  white,  ftriped  with  grey.  In  thefe  coun- 
tries alfo,  the  aurora  borealis  dreams,  with  peculiar  luftre> 
and  variety  of  colours.  In  Greenland  it  generally  arifes  in  the 
eaft,  and  darts  its  fportive  fires,  with  variegated  beauty,  over 
the  whole  horizon.  Its  appearance  is  almoil  conftant  in  win- 
ter ;  and  at  thofe  feafons  when  the  fun  departs,  to  return  no 
more  for  half  a  year,  this  meteor  kindly  rifes  to  fupply  its 
beams,  and  affords  fufficient  light  for  all  the  purpofes  of  ex- 
iilence.  However,  in  the  very  midft  of  their  tedious  night,  the 
inhabitants  are  not  entirely  forfaken.  The  tops  of  the  moun- 
tains are  often  feen  painted  with  the  red  rays  of  the  fun  ;  and 
the  poor  Greenlander  from  thence  begins  to  date  his  chrono- 
logy. It  would  appear  whimlical  to  read  a  Greenland  calendar, 
in  which  we  might  be  told,  that  one  of  their  chiefs,  having 
lived  forty  day  s,  died,  at  laft,  of  a  good  old  sge ;  and  that 

d  Egede's  Kiflpry  of  Greenland, 
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his  \vidcw  cov  firmed  for  half  a  day,  to 
great  fidelity,  before  fhe  admitted  a  fecc 

The  meteors  of  the  day,  in  thcfe  co 
traordinary  than  thofe  of  the  night :  mock 
fleeted  upon  an  oppclite   cloud  ;  and  : 

fancies  that  there  are  often  three  or  four  real  funs  in  the  fir- 
mament at  the  fame  time.  In  this  fplendid  appearance,  the  real 
fun  is  alv  ays  readily  known  by  its  fuperior  brightnefsj  every 
reflexion  being  feen  with  diminifhed  fplendor.  The  folar  rain- 
bow there,  is  often  feen  different  from  ours.  Inilead  of.  a  plea- 
fmg  variety  of  colours,  it  appears  of  a  pale  v.'hite,  edged  with 
a  flripe  of  dufky  yellow  ;  the  whole  being  reflected  from  the 
bofom  of  a  frozen  cloud. 

But,  of  all  the  meteors  which  mock  the  imagination  with 
an  appearance  of  reality,  thofe  flrange  illufions  that  are  fee:i 
there,  in  fines  ferene  weather,  are  the  mod  extraordinary  and 
entertaining.  "  Nothing,"  fays  Krantz,  "  ever  furprifed  me 
more,  than,  on  a  fine  warm  fummer's  day,  to  perceive  the 
iflands  that  lie  four  leagues  weft  of  our  more,  putting  on  a 
form  quite  different  from  what  they  are  known  to  have.  As  I 
flood  gazing  upon  them,  they  appeared,  at  firft,  infinitely 
greater  than  what  they  naturally  are  •,  and  feemed  as  if  I  view- 
ed them  through  a  large  magnifying  glafs.  They  were  not  thus 
only  made  larger,  but  brought  nearer  to  me.  I  plainly  defcried 
every  ilone  upon  the  land,  and  ail  the  furrows  filled  with  ice, 
as  if  I  flood  clofe  by.  When  this  illufion  had  lafted  for  a 
while,  the  profpetl  feemed  to  break  up,  and  a  new  fcene  of 
wonders  to  prefent  itfelf.  The  iflands  feemed  to  travel  to  the 
(hore,  and  reprefented  a  wood,  or  a  tall  cut  hedge.  The  fcene 
then  fhifted,  and  (ho wed  the  appearance  of  all  forts  of  curious 
figures  •,  as  mips  with  fails,  flreamers,  and  flags  ;  antique  ele- 
vated caftles,  with  decayed  turrets  ;.  and  a  thoufand  forms,  for 
\vhich  fancy  found  a  refemblance  in  nature.  When  the  eye 
had  been  Satisfied  with  gazing,  the  whole  groupe  of  riches 
feemed  to  rife  in  air,  and  at  length  vanifhed  into  nothing.  At 
fuch  times  the  weather  is  quite  ferene  and  clear ;  but  compreft 
with  fuch  fubtile  vapours,  as  it  is  in  very  hot  weather  3  and : 
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thefe  appearing  between  the  eye  and  the  object  give  it  all  that 
variety  of  appearances  'which  glafles  of  different  refrangibilities 
would  have  done."  Mr.  Krantz  obfcrves,  that,  commonly,  a 
couple  of  hours  afterwards,  a  gentle  weft  wind  and  a  viiibie 
mift  follow,  which  put  an  end  to  this  lufus  nature. 

It  were  eafy  to  f\vell  this  catalogue  of  meteors  with  the 
names  of  many  others,  both  in  our  own  climate  and  in  other 
parts  of  the  world  ; — fuch  as  falling  ftars,which  are  thought  to 
be  no  more  than  unctuous  vapours,  raifed  from  the  earth  tofmall 
heights,  and  continuing  to  flrine  till  that  mutter,  which  firft 
raifed  and  fupported  them,  being  burnt  out,  they  fall  back  again 
to  the  earth,  with  extinguifhed  flame ;  burning  fpears,  which 
are  a  peculiar  kind  of  aurora  borealis  ;  bloody  rains  which  are 
faid  to  be  the  excrements  of  an  infect,  that  at  that  time  has 
been  raifed  into  the  air ;  fhowers  of  flones,  fifties,  and  ivy- 
berries,  at  firft,  no  doubt,  raifed  into  the  air  by  tempefts,  in  one 
country,  and  falling  at  fome  confiderable  diftance,  in  the  man- 
ner of  rain,  to  aftonim  another.  But  omitting  thefe,  of  which 
we  know  little  more  than  what  is  thus  briefly  mentioned,  I  will 
conclude  this  chapter  with  the  defcription  of  a  water-fpout ; 
a  moft  furprizihg  phenomenon  ;  not  lefs  dreadful  to  mariners 
than  aftonifhing  to  the  obferver  of  nature. 

The  fpouts  are  feen  very  commonly  in  the  tropical  feas,  and 
fometimes  in  our  own.  Thofe  feen  by  mr-  Tournefort,  in  the 
Mediterranean,  he  has  defcribed  as  follows.  "  The  firft  of 
thefe,*  fays  this  great  botanift,  "  that  we  faw,  was  about  a  muf- 
ket-fliot  from  our  fhip.  There  we  perceived  the  water  began 
to  boil,  and  to  rife  about  a  foot  above  its  level.  The  \vater  \vas 
agitated  and  whitifh ;  and  above  its  furface  there  feemed  to 
iland  a  fmoke,  fuch  as  might  be  imagined  to  come  from  wet 
ilraw  before  it  begins  to  blaze.  It  made  a  fort  of  a  murmuring 
found,  like  that  of  a  torrent,  heard'at  a  diftance,  mixed,  at  the 
fame  time,  with  an  hiding  noife,  like  that  of  a  ferpent :  ftiortly 
after,  we  perceived  a  column  of  this  fmoke  rife  up  to  the 
clouds,  at  the  fame  time  whirling  about  with  great  rapidity.  It 
appeared  to  be  as  thick  as  one's  finger  ;  and  the  former  found 
Hill  continued.  When  this  c^ifappeared,  after  lading  for  about 
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eight  minutes,  upon  turning  to  the  oppofite  quarter  of  th?  fky, 
we  perceived  another,  which  began  in  the  manner  of  the  for- 
mer ;  prefently  after,  a  third  appeared  in  the  wefc  ;  and  in- 
ftantly  befide  it  Hill  another  arofe.  The  moft  diftant  of  thefe 
three  could  not  be  above  a  mufket-mot  from  the  (hip.  They 
all  continued  like  fo  many  heaps  of  wet  ftraw  fet  on  fire,  that 
continued  to  fmoke,  and  to  make  the  fame  noife  as  before.  We 
foon  after  perceived  each,  with  its  refpeclive  canal,  mounting 
up  in  the  clouds,  and  fpreading  where  it  touched  ;  the  cloud, 
like  the  mouth  of  a  trumpet,  making  a  figure,  to  exprefs  it  in- 
telligibly, as  if  the  tail  of  an  animal  were  pulled  at  one  end 
by  a  weight.  Thefe  canals  were  of  a  whitiih  colour,  and  fo 
tinged,  as  I  iuppofe,  by  the  water  which  was  contained  in  them  ; 
for,  previous  to  this,  they  were  apparently  empty,  and  in  the 
colour  of  trail fparent  glafs.  Thefe  canals  were  not  ftraight, 
but  bent  in  fome  parts,  and  far  from  being  perpendicular,  but 
rifing  in  their  clouds  with  a  very  inclined  afcent.  But  what  is 
very  particular,  the  cloud  to  \v  hich  one  of  them  was  pointed 
happening  to  be  driven  by  the  wind,  the  fpout  dill  continued 
to  follow  its  motion,  without  being  broken  ;  and,  paffing  be- 
hind one  of  the  others,  the  fpouts  crcfled  each  other,  in  the 
form  of  a  St.  Andrew's  crofs.  In  the  beginning,  they  were  all 
about  as  thick  as  one's  finger,  except  at  the  top,  where  they 
were  broader,  and  two  of  them  difappeared ;  but,  fhorcly  af- 
ter, the  laft  of  the  three  increafed  confiderably  ;  and  its  canal, 
which  was  at  firft  fo  imall,  foon  became  as  thick  as  a  man's 
arm,  then  as  his  leg,  and,  at  laft,  thicker  than  his  whole  body. 
We  favv,  diftinftly,  through  his  tranfparent  body,  the  water, 
which  rofe  up  with  a  kind  of  fpiral  motion ;  and  it  fometimes 
climinifhed  a  little  of  its  thicknefs,  and  again  refumed  the 
{ame  •,  fometimes  widening  at  top,  and  fometimes  at  bottom  ; 
exaclly  refembling  a  gut  filled  with  water,  prefied  with  the  fin- 
gers, to  make  the  fluid  rife  or  fall ;  and  I  am  well  convinced, 
that  this  alteration  in  the  fpout  was  caufed  by  the  wind,  which 
prefled  the  cloud,  and  impelled  it  to  give  up  its  contents.  Af- 
ter fome  time,  its  bulk  was  fo  diminished  as  to  be  no  thicker 
than  a  man's  arm  again  ;  and  thus,  fwelling  and  diminiihing, 
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it  at  lr(l  became  very  fmall.  In  the  end,  I  ebferved  the  fea 
•which  was  raifed  about  it  to  refume  its  level  by  degrees,  and 
the  end  of  the  canal  that  touched  it  to  become  as  fmall  as  if  it 
had  been  tied  round  with  a  cord  -,  and  this  continued  till  the 
light,  finking  through  the  cloud,  took  away  the  view.  I  ftill, 
however,  continued  to  look,  expecting  that  its  parts  would  join 
again,  as  I  had  before  feen  in  one  of  the  others,  in  which  the 
fpout  was  more  than  once  broken,  and  yet  again  came  toge- 
ther ;  but  I  was  difappointed,  for  the  fpout  appeared  no  more." 

Many  have  been  the  folutions  offered  for  this  furprizing  ap- 
pearance. Mr.  Buffon  fuppofes  the  fpout  here  defcribed,  to 
proceed  from  the  operation  of  lire,  beneath  the  bed  of  the  fea  : 
as  the  waters  at  the  furface  are  thus  feen  agitated.  However, 
the  folution  of  dr.  Stuart  is  not  (iivefled  of  probability ;  who 
thinks  it  may  be  accounted  for  by  fuclion,  as  in  the  applica- 
tion of  a  cupping-glafs  to  the  Ikin. 

Wherever  fpouts  of  this  kind  are  feen,  they  are  extremely 
dreaded  by  mariners ;  for,  if  they  happen  to  fall  upon  a 
{hip,  they  mod  commonly  dam  it  to  the  bottom.  But,  if  the 
{hip  be  large  enough  to  fuftain  the  delude,  they  are,  at  leaii, 
fure  to  deftroy  its  fails  and  rigging,  and  render  it  unfit  for  fail- 
ing. It  is  laid,  that  veflels  of  any  force  ufually  fire  their  guns 
at  them,  loaden  with  a  bar  of  iron  ;  and,  if  fo  happy  as  to 
fh-ike  them,  the  water  is  inftantly  feen  to  fall  from  them,  with 
a  dreadful  noife,  though  without  any  further  mifchicf. 

I  am  at  a  lofs  whether  we  ought  to  reckon  thofe  fpouts  cal- 
led typhons,  which  are  fometimes  feen  at  land,  of  the  fame 
kind  with  thofe  fo  often  defcribed  by  mariners  at  fea,  as  they 
feem  to  differ  in  feveral  refpects.  That,  for  inftance,  obferved 
at  Hatfield,  in  Yorkfhire,  in  1687,  as  it  is  defcribed  by  the  per- 
fon  who  faw  it,  feems  rather  to  have  been  a  whirlwind  than  a 
water-fpout.  The  feafon  in  which  it  appeared  was  very  dry, 
the  weather  remarkably  hot,  and  the  air  very  cloudy.  After  the 
wind  had  blown  for  fome  time,  with  confidtrable  force,  and 
condenfed  the  black  clouds  one  upon  another,  a  great  whirling 
of  the  air  enfued  j  upon  which  the  centre  of  the  cloud 5,  every 
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"now  and  then,  darted  down,  in  the  fhape  of  a  thick  long  black 
pipe  ;  in  which  the  relator  could  diftinclly  view  a  motion,  like 
ih  '-  of  a  fcrew,  continually  fcrewing  up  to  itfelf,  as  it  were, 
whatever  it  happened  to  touch.  In  its  progrefs  it  moved  {lowly 
"over  a  grove  of  young  trees,  which  it  violently  bent,  in  a  cir- 
cular motion.  Going  forward  to  a  barn,  it  in  a  minute  ftript 
it  of  all  the  thatch,  and  filled  the  whole  air  with  the  fame. 
As  it  came  near  the  relator,  he  perceived  that  its  blacknefs  pro- 
ceeded from  a  gyration  of  the  clouds,  by  contrary  winds  meet- 
ing in  a  point,  or  a  centre ;  and,  v.here  the  grcateft  force  was 
exerted,  there  darting  down,  like  an  Archimedes's  fcrew,  to 
fuck  up  all  that  cain'e  in  its  way.  Another  which  he  fa w,  fome 
time  after,  was  attended  with  Hill  more  terrible  effe&s  ;  level- 
ling or  tearing  up  great  oak  trees,  catching  the  birds  in  its  vor- 
tex, and  darning  them  againft  the  ground.  In  this  manner  it 
proceeded  with  an  audible  whirling  noife,  like  that  of  a  mill  ; 
and,  ac  length,  diflblved,  after  having  done  much  mifchlef. 

But  we  muft  Hill  continue  to  fufpend  our  afient  as  to  the  na- 
ture even  of  thefe  land  fpouts  ;  fmce  they  have  been  fometimes 
found  to  drop,  in  a  great  column  of  water,  at  once  upon  the 
earth,  and  produce  an  inftant  inundation*,  which  could  not 
readily  have  happened  had  they  been  caufed  by  the  gyration  of 
a,  whirlwind  only.  Indeed,  every  conjecture,  regarding  thefe 
meteors,  feems  to  be  entirely  unfatisfaclory.  They  fometimes 
appear  in  the  calmed  weather  at  fea,  of  which  I  have  been  an 
cyc-witnefs ;  and,  therefore,  thefe  are  not  caufed  by  a  whirl- 
wind. They  are  always  capped  by  a  cloud  ;  and,  therefore,  are 
not  likely  to  proceed  from  fires  at  the  bottom.  They  change 
place ;  and,  therefore,  fuclion  feems  impracticable.  In  ihort, 
we  dill  want  facts  upon  which  to  build  a  rational  theory  ;  and, 
indead  of  knowledge,  we  muft  be  contented  with  admiration. 
To  be  well  acquainted  with  the  appearances  of  nature,  even 
though  we  are  ignorant  of  their  caufes,  often  conditutes  the 
mod  ufeful  wifdom. 

*  Phil.  Tranf.  vol.  iv.  p.  2,  io3, 
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CHAP.    XXII. 

The  Conclufton. 

HAVING  thus  gone  through  a  particular  defcription  of 
the  earth;  let  us  now  paufe,  for  a  moment,  to  contem- 
plate the  great  pi&ure  before  us.  The  univerfe  may  be  con- 
fidered  as  the  palace  in  which  the  Deity  refides  •,  and  this  earth 
as  one  of  its  apartments.  In  this,  all  the  meaner  races  of  ani- 
mated nature  mechanically  obey  him  ;  and  (land  ready  to  exe- 
cute his  commands,  without  hcfitation.  Man  alone  is  found  re- 
fractory ;  he  is  the  only  being  endued  with  a  power  of  con- 
tradicting thefe  mandates.  The  Deity  was  pleafed  to  exert  fu- 
perior  power  in  creating  him  a  fuperior  being  ;  a  being  endu- 
ed with  choice  of  good  and  evil  ;  and  capable,  in  fome  mea- 
fure,  of  co-operating  with  his  own  intentions.  Man,  therefore, 
may  be  confidered  as  a  limited  creature,  endued  with  powers 
imitative  of  thofe  refiding  in  the  Deity.  He  is  thrown  into  a 
world  that  ftands  in  need  of  his  help  j  and  has  been  granted 
a  power  of  producing  harmony  from  partial  confufion. 

If,  therefore,  we  confider  the  earth  as  allotted  for  our  habi- 
tation, we  mall  find  that  much  has  been  given  us  to  enjoy,  and 
much  to  amend  ;  that  we  have  ample  reafon  for  our  gratitude, 
and  ftill  more  for  our  induflry.  In  thofe  great  outlines  in  na- 
ture, which  art  cannot  reach,  and  where  our  greateft  efforts 
muft  have  been  ineffectual,  God  himfelf  has  finimed  thefe 
with  amazing  grandeur  and  beauty.  Our  beneficent  Father  has 
confidered  thefe  parts  of  nature  as  peculiarly  his  own  ;  as  parts 
which  no  creature  could  have  {kill  or  ftrength  to  amend  : 
and  therefore  made  them  incapable  of  alteration,  or  of  more 
perfect  regular  ty.  The  heavens,  and  the  firmament,  mow  the 
wifdom  and  the  glory  of  the  Workman.  Aftronomers,  who 
are  beft  {killed  in  the  fymmetry  of  fyftems,  can  find  nothing 
there  that  they  could  alter  for  the  better.  God  made  thefe  per- 
feel:,  becaufe  no  fubordinate  being  could  correct  their  defects. 
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When,  therefore,  we  furvey  nature  on  this  fide,  nothing  can. 
be  more  fplcndid,  more  correct,  or  amazing.  We  there  behold 
a  Deity  refiding  in  the  midft  of  an  univerfe,  infinitely  extend- 
ed every  way,  animating  all,  and  cheering  the  vacuity  with  his 
pre fence  I  We  behold  an  immenfe  and  fhapelefs  mafs  of  mat- 
ter, formed  into  worlds  by  his  power*  and  difperfed  at  inter- 
vals, to  which  even  imagination  cannot  travel !  In  this  great 
theatre  of  his  glory,  a  thoufand  funs,  like  our  own,  animate 
their  refpective  fyftems,  appearing  and  vaniming  at  divine 
command.  We  behold  our  own  bright  luminary,  fixed  in  the 
centre  of  its  fyftem,  wheeling  its  planets  in  times  proportion- 
ed to  their  diftances,  and  at  once  difpenfing  light,  heat,  and 
aclion.  The  earth,  alfo,  is  feen  with  its  twofold  motion  ;  pro- 
ducing, by  the  one,  the  change  of  feafons  ;  and,  by  the  other^ 
the  grateful  vicifiitudes  of  day  and  night.  With  what  filent 
magnificence  is  all  this  performed  !  with  what  feeming  eafe  ! 
The  works  of  art  are  exerted  with  interrupted  force  ;  and  their 
noify  progrefs  difcovers  the  obftrucliions  they  receive  :  but  the 
earth,  with  a  filent  fteady  rotation,  fuCceflively  prefents  every 
part  of  its  bofom  to  the  fun  ;  at  once  imbibing  nourifhment 
and  light  from  that  parent  of  vegetation  and  fertility. 

But  not  only  provifions  of  heat  and  light  are  thus  fupplied,i 
but  its  whole  furface  is  covered  with  a  tranfparent  atmofphere^ 
that  turns  with  its  motion,  and  guards  it  from  external  injury; 
The  rays  of  the  fun  are  thus  broken  into  a  genial  warmth  5 
and,  while  the  furface  is  aflifted,  a  gentle  heat  is  produced  in 
the  bowels  of  the  earth,  which  contributes  to  cover  it  with 
verdure.  Waters  alfo  are  fupplied  in  healthful  abundance,  to 
fupport  life,  and  afTift  vegetation.  Mountains  arife,  to  diverfify 
the  profpecl:,  and  give  a  current  to  the  ftream.  Seas  extend 
from  one  continent  to  the  other,  replenished  with  animals  that 
may  be  turned  to  human  fupport ;  and  alfo  ferving  to  enrich 
the  earth  with  a  fufikiency  of  vapour.  Breezes  fly  along  the 
furface  of  the  fields,  to  promote  health  and  vegetation.  The 
coolnefs  of  the  evening  invites  to  reft ;  and  the  frefhnefs  of 
the  morning  renews  for  labour. 

Such  are  the  delights  of  the  habitation  tjiat  has  been  aifign- 
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ed  to  man  ;  without  any  one  of  thefe  he  muft  have  been  wretch- 
ed ;  and  none  of  thefe  could  his  own  induftry  have  fupplied. 
But  while  many  of  his  wants  are  thus  kindly  furnimed,  on  the 
one  hand,  there  are  numberlefs  inconveniences  to  excite  his 
induftry,  on  the  other.  This  habitation,  though  provided  with 
all  the  conveniencies  of  air,  paflurage,  and  water,  is  but  a  de- 
fert  place  without  human  cultivation.  The  loweil  animal  finds 
more  conveniencies  in  the  wilds  of  nature,  than  he  whoboafts 
himfelf  their  lord.  The  whirlwind,  the  inundation,  and  all 
afperities  of  the  air,  are  peculiarly  terrible  to  man,  who  knows 
their  confequences,  and,  at  a  diftance,  dreads  their  approach. 
The  earth  itfelf,  where  human  art  has  not  pervaded,  puts  on 
a  frightful  gloomy  appearance.  The  forefts  are  dark  and  tan- 
gled ;  the  meadows  overgrown  with  rank  weeds  ;  and  the 
brooks  flray  without  a  determined  channel.  Nature,  that  has 
been  kind  to  every  lower  order  of  beings,  has  been  quite  ne- 
glectful with  regard  to  him  ;  to  the  favage  uncontriving  man 
the  earth  is  an  abode  of  defolation,  where  his  fhelter  is  infuf- 
ficient,  and  his  food  precarious. 

A  world  thus  furnifhed  with  advantages  on  one  fide,  and  in- 
conveniences on  the  other,  is  the  proper  abode  of  reafon,  is 
the  fittefl  to  exercife  the  induftry  of  a  free  and  a  thinking  crea- 
ture. Thefe  evils,  which  art  can  remedy,  and  prefcience  guard 
againft,  are  a  proper  call  for  the  exertion  of  his  faculties  ; 
•and  they  tend  flill  more  to  affimilate  him  to  his  Creator.  God 
beholds,  with  pleafure,  that  being  which  he  has  made,  conver- 
ting the  wretchednefs  of  his  natural  fituation  into  a  theatre  of 
triumph  ;  bringing  all  the  headlong  tribes  of  nature  into  fub- 
je&ion  to  his  will ;  and  producing  that  order  and  uniformity 
upon  earth,  of  which  his  own  heaveiiif*  fabric  is  fo  bright  an 
example. 
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ANIMALS. 

CHAP.       I. 

A  Comparifon  of  Animals  with  the  inferior  Ranks  cf  Creation. 

HAVING  given  an  account  of  the  earth  in  general,  and 
the  x  advantages  and  inconveniencies  with  which  it 
abounds,  we  now  come  to  confider  it  more  minutely.  Having 
defcribed  the  habitation,  we  are  naturally  led  to  enquire  after 
the  inhabitants.  Amidft  the  infinitely  different  productions 
which  the  earth  offers,  and  with  which  it  is  every  where  co- 
vered, animals  hold  the  firfl  rank  ;  as  well  becaufe  of  the  finer 
formation  of  their  parts,  as  of  their  fuperior  power.  The  ve- 
getable, which  is  fixed  to  one  fpot,  and  obliged  to  wait  for  its 
accidental  fupplies  of  nourifhment,  may  be  confidered  as  the 
prifoner  of  nature.  Unable  to  correct  the  difadyantages  of  its 
fituation,  or  to  mield  itfelf  from  the  dangers  that  furround  it, 
every  object  that  has  motion  may  be  its  deftroyer. . 

But  animals  are  erf  do  wed  with  powers  of  motion  and  de- 
fence. The  greateft  part  are  capable,  by  changing  place,  of 
commanding  nature  ;  and  'of  thus  obliging  her  to  furnifh  that 
nourishment  which  is  moft  agreeable  to  their  ftate.  Thofe  few 
that  are  fixed  to  one  fpot,  even  in  this  feemingly  helplefs  fitua- 
tion, are,  neverthelefs,  protected  from  external  injury,  by  an 
hard  (hell  covering  •,  which  they  often  can  clofe  at  pleafure, 
and  thus  defend  themfelves  from  every  aflault.  And  Jiere,  I 
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think,  we  may  draw  the  line  between  the  animal  and  ve-s 
getable  kingdoms.  Every  animal,  by  fome  means  or  other, 
rinds  protection  from  injury  ;  either  from  its  force  or  courage, 
its  fwiftnefs,  or  cunning.  Some  are  protected  by  hiding  in 
convenient  places  ;  and  others  by  taking  refuge  in  a  hard  re- 
fifting  {hell.  But  vegetables  are  totally  unprotected  ;  they  are 
expofed  to  every  attack.  In  a  word,  an  animal  is  an  organized 
being,  that  is,  in  fome  meafure,  provided  for  its  own  fecurity  ; 
£  vegetable  is  deftitute  of  every  protection. 

But,  though  it  is  very  eafy,  without  the  help  of  definitions,  to 
diitinguifh  a  plant  from  an  animal,  yet  both  poflefs  many  pror 
perties  fo  much  alike,  that  the  two  kingdoms,  as  they  are  called, 
feem  mixed  with  each  other.  If  ence  it  frequently  puzzles  the 
naturaliit  to  tell  exactly  where  animal  life  begins,  and  vegeta- 
tive terminates ;  nor,  indeed,  is  it  eafy  to  refolve,  whether 
fome  objects  offered  to  view  be  of  the  lowed  of  the  animal,  or 
the  higheil  of  the  vegetable  races.  The  fenfitive  plant,  that 
moves  at  the  touch,  feems  to  have  as  much  perception  as  the 
frefh  water  polypus,  that  is  poflefled  of  a  (till  flower  fliare  of 
motion.  Befides,  the  fenfitive  plant  will  not  re-produce  upon 
cutting  in  pieces,  which  the  polypus  is  known  to  do ;  fo  that 
the  vegetable  production  feems  to  have  the  fuperiority.  But, 
notwithftanding  this,  the  polypus  hunts  for  its  food,  as  moft 
other  animals  do.  It  changes  its  fituation  ;  and,  therefore,  pof- 
fefles  a  power  of  choofing  its  food,  or  retreating  from  danger. 
Still,  therefore,  the  animal  kingdom  is  far  removed  above  the 
vegetable  ;  and  its  loweil  denizen  is  poflefled  of  very  great  pri- 
vileges, when  compared  with  the  plants  with  which  it  is  often 
furrounded. 

However,  both  claries  have  many  refemblances,  by  which 
they  are  raifed  above  the  unorganized  and  inert  mafles  of  na- 
ture. Minerals  are  mere  inactive,  infenfible  bodies,  entirely  mo- 
tionlefs  of  themfelves,  and  waiting  fome  external  force  to  alter 
their  forms,  or  their  properties.  But  it  is  otherwife  with  ani- 
mals and  vegetables  5  thcfe  are  endued  with  life  and  vigour  ; 
they  have  their  ftate  of  improvement  and  decay ;  they  are  car 
pblc  pf  re-producing  their  kinds ;  they  grow  from  feeds. 
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J-n  fome,  and  from  cuttings  in  others  -,  they  feem  all  poffefled 
of  feafation,  in  a  greater  or  lefs  degree  ,  they  both  have  their 
enmities  and  affections  ;  and,  as  fome  animals  are,  by  nature, 
impelled  to  violence,  fo  fome  plants  are  found  to  exterminate 
all  others,  and  make  a  wildernefs  of  the  places  round  them. 
As  the  lion  makes  a  defert  of  the  foreft  where  it  refides,  thus 
no  other  plant  will  grow  under  the  (hade  of  the  manchinel- 
tree.  Thus,  alfo,  that  plant  in  the  Weft-Indies,  called  caragua- 
ta,  clings  round  whatever  tree  it  happens  to  approach  :  there 
it  quickly  gains  the  afcendant  j  and,  loading  the  fame  with  a 
verdure  not  its  own,  keeps  away  that  nourifhment  defigned  to 
feed  the  trunk  ;  and,  at  laft,  entirely  deitroys  its  fupporter. 

As  all  animals  are  ultimately  fupported  upon  vegetables,  fo 
vegetables  are  greatly  propagated,  by  being  made  a  part  of  ani- 
mal food.  Birds  diftribute  the  feeds  wherever  they  fly,  and 
quadrupeds  prune  them  into  greater  luxuriance.  By  thefe 
means,  the  quantity  of  food,  in  a  ftate  of  nature,  is  kept  equal 
to  the  number  of  the  confumers  ;  and,  left  fome  of  the  weaker 
ranks  of  animals  mould  find  nothing  for  their  fupport,  but  all 
the  provifions  be  devoured  by  the  ftrong,  different  vegetables 
are  appropriated  to  different  appetites.  If,  tranfgreffing  this 
rule,  the  ftronger  ranks  mould  invade  the  rights  of  the  weak, 
and,  breaking  through  all  regard  to  appetite,  mould  make  an 
indifcriminate  ufe  of  every  vegetable,  nature  then  punifhes  the 
tranfgrelTion,  and  poifon  marks  the  crime  as  capital. 

If  again  we  compare  vegetables  and  animals,  with  refpecl: 
to  the  places  where  they  are  found,  we  (hall  find  them  bear- 
ing a  ftill  ftronger  fimilitude.  The  vegetables  that  grow  in  a 
dry  and  funny  foil,  are  ftrong  and  vigorous,  though  not  luxu- 
riant ;  fo,  alfo,  are  the  animals  of  fuch  a  climate.  Thofe,  on 
the  contrary,  that  are  the  joint  product  of  heat  and  moifture, 
are  luxuriant  and  tender  :  and  the  animals,  aflimilating  to  the 
vegetable  food,  on  which  they  ultimately  fubfift,  are  much 
larger  in  fuch  places  than  in  others.  Thus,  in  the  internal 
parts  of  South-America,  and  Africa,  where  the  fun  ufually 
icorches  all  above,  while  inundations  cover  all  below,  the  in- 
(efts,  reptiles,  and  other  animals,  grow  to  a  prodigious  fize  : 
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the  earth-worm  of  America  is  often  a  yard  in  length,  and  as1 
thick  as  a  walking  cane  •,  the  boiguacu,  which  is  the  largefl  of 
the  ferpent  kind,  is  fometimes  forty  feet  in  length  ;  the  bats, 
in  thofe  countries,  are  as  big  as  a  rabit ;  the  toads  are  bigger 
than  a  duck,  and  their  fpiders  are  as  large  as  a  fparrow.  On 
the  contrary,  in  the  cold  frozen  regions  of  the  north,  where 
vegetable  nature  is  dinted  of  its  growth,  the  few  animals  in 
thofe  climates  partake  of  the  diminution ;  all  the  wild  ani- 
mals, except  the  bear,  are  much  fmaller  than  in  milder  coun- 
tries ;  and  fuch  of  the  domeftic  kinds  as  are  carried  thither, 
quickly  degenerate,  and  grow  lefs.  Their  very  infects  are  of 
the  minute  kinds,  their  bees  and  fpiders  being  not  half  fo  large 
as  thofe  in  the  temperate  zone. 

The  fimilitude  between  vegetables  and  animals  is  no  where 
more  obvious  than  in  thofe  that  belong  to  the  ocean,  where  the 
nature  of  one  is  admirably  adapted  to  the  neceffides  of  the 
other.  This  element,  it  is  well  known,  has  its  vegetables,  and 
its  infects,  that  feed  upon  them  in  great  abundance.  Over 
many  tracts  of  the  fea,  a  weed  is  feen  floating,  which  covers 
the  furface,  and  gives  the  refemblance  of  a  green  and  exten- 
five  meadow.  On  the  under  fide  of  thefe  unftable  plants,  mil- 
lions of  little  animals  are  found,  adapted  to  their  fituation. 
For,  as  their  ground,  if  I  may  fo  exprefs  it,  lies  over  their 
heads,  their  feet  are  placed  on  their  backs,  and,  as  land  animals 
have  their  legs  below  their  bodies,  thefe  have  them  above.  Af 
land  alfo,  moll  animals  are  furnifhed  with  eyes  to  fee  their 
food  ;  but  at  fea  almoft  all  the  reptile  kinds  are  without  eyes, 
which  might  only  give  them  profpects  of  danger,  at  a  time 
when  unprovided  with  the  means  of  efcaping,  it*. 

Thus,  in  all  places,  we  perceive  an  obvious  fnnilitude  be- 
tween the  animals  and  the  vegetables  of  every  region.  In  ge- 
neral, however,  the  moft  perfect  races  have  the  leaf!  fimilitude 
to  the  vegetable  productions  on  which  they  are  ultimately  fed  ; 
while,  on  the  contrary,  the  meaner  the  animal,  the  more  local 
it  is  found  to  be,  and  the  more  it  is  influenced  by  the  varieties 
of  the  foil  where  it  refides.  Many  of  the  more  humble  reptile 

*  Liimxi  Amcenitatesj  vol.  v.  p.  68, 
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kinds  are  not  only  confined  to  one  country,  but  alfo  to  a  plant ; 
nay,  even  to  a  leaf.  Upon  that  they  fubfift  ;  increafe  with  its 
-  vegetation,  and  feem  to  decay  as  it  declines.  They  are  merely 
the  circumfcribed  inhabitants  of  a  fingle  vegetable  ;  take  them 
from  that,  and  they  inftantly  die  ;  being  entirely  aflimilated  to 
the  plant  they  feed  on,  affuming  its  colour,  and  even  its  medi- 
cinal properties.  For  this  reafon,  there  "are  infinite  numbers  of 
the  meaner  animals  that  we  have  never  an  opportunity  of  fee- 
ing in  this  part  of  the  world  :  they  are  incapable  of  living  fe- 
parate  from  their  kindred  vegetables,  which  grow  only  in  a 
certain  climate. 

Such  animals  as  are  formed  more  perfect,  lead  a  life  of  lefs 
dependance  ;  and  fome  kinds  are  found  to  fubfift  in  many  parts 
of  the  world  at  the  fame  time.  But,  of  all  the  races  of  ani- 
mated nature,  man  is  the  lead  affected  by  the  foil  where  he  re- 
fides,  and  leaft  influenced  by  the  variations  of  vegetable  fuf- 
tenance :  equally  unaffected  by  the  luxuriance  of  the  warm 
climates,  or  the  fterility  of  the  poles,  he  has  fpread  his  habita- 
tions over  the  whole  earth  ;  and  finds  fubfiflence  as  well 
amidft  the  .ice  of  the  north,  as  the  burning  defarts  under  the 
line.  All  creatures  of  an  inferior  nature,  as  has  been  faid,  have 
peculiar  propenfities  to  peculiar  climates  ;  they  are  circumfcri- 
bed to  zones,  and  confined  to  territories,  where  their  proper  food 
is  found  in  the  greatefl  abundance  ;  but  man  may  be  called  the 
animal  of  every  climate,  and  fuffers  very  gradual  alterations 
from  the  nature  of  any  fituation. 

As  to  animals  of  a  meaner  rank,  whom  man  compels  to  at- 
;  tend  him  in  his  migrations,  thefe  being  obliged  to  live  in  a 
ftate  of  conftraint,  and  upon  vegetable  food,  often  different 
from  that  of  their  native  foil,  they  very  foon  alter  their  nature, 
with  the  nature  of  their  nourifhment,  affimilate  to  the  vegeta- 
bles upon  which  they  are  fed,  and  thus  affume  very  different 
habits  as  well  as  appearances.  Thus,  man,  unaffected  himfelf, 
alters  and  directs  the  nature  of  other  animals  at  his  pleafure  ; 
increafes  their  itrength  for  his  delight,  or  their  patience  for  his 
neceffities. 

And  this  power  of  altering  the  appearances  of  things  feems 
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to  have  been  given  him  for  very  wife  purpofes.  The 
when  he  made  the  earth,  was  willing  to  give  his  favoured  crea« 
ture  many  opponents,  that  might  at  once  exercife  his  virtues, 
and  call  forth  his  latent  abilities.  Hence  we  find,  in  thofe  wide 
uncultivated  wilderneffes,  where  man,  in  his  favage  ftate,  owns 
inferior  ftrength,  and  the  beafts  claim  divided  dominion,  that 
the  whole  foreft  fwarms  with  noxious  animals  and  vegetables  ; 
animals,  as  yet  undefcribed,  and  vegetables  which  want  a  name. 
In  thofe  recefles,  nature  feems  rather  lavifh  than  magnificent^ 
in  beflowing  life.  The  trees  are  ufually  of  the  largeft  kinds, 
covered  round  with  parafite  plants,  and  interwoven  at  the  tops 
with  each  other.  The  boughs,  both  above  and  below,  are  peo- 
pled with  various  generations  ;  fome  of  which  have  never  been 
feen  upon  the  ground,  and  others  that  have  never  ftirred  from' 
the  branches  on  which  they  wrere  produced.  In  this  manner, 
millions  of  minute  and  loathfome  creatures  purfue  a  round 
of  uninterrupted  exiftence,  and  enjoy  a  life  fcarce  fuperior  to 
vegetation.  At  the  fame  time,  the  vegetables,  in  thofe  places, 
are  of  the  larger  kinds,  while  the  animal  race  is  of  a  fmaller  : 
but  man  has  altered  this  difpofition  of  nature  J  having,  in  a1 
great  meafure,  levelled  the  extenfive  forefts,  cultivated  the 
fofter  and  finer  vegetables,  deflroyed  the  numberlefs  tribes  of 
minute  and  noxious  animals,  and  taken  every  method  to  in- 
creafe  a  numerous  breed  of  the  larger  kinds.  He  thus  has  ex- 
ercifed  a  fevere  controul ;  unpeopled  nature,  to  embellifh  it ; 
and  diminifhed  the  fize  of  vegetable,  in  order  to  improve  that 
of  the  animal  kingdom. 

To  fubdue  the  earth  to  his  own  ufe,  was,  and  ought  to  be, 
the  aim  of  man  ;  which  was  only  to  be  done  by  increafing  the 
number  of  plants,  and  diminifhing  that  of  animals:  to  mul- 
tiply exiftence,  Was  that  of  the  Deity  alone.  For  this  reafon, 
we  find,  in  a  (late  of  nature,  that  animal  life  is  increafed  to' 
the  greateft  quantity  pofliblc  :  and,  we  can  fcarce  form  a  fyf- 
temthat  could  add  to  its  numbers.  Firft,  plants,  or  trees,  are 
provided,  by  nature,  of  the  largeft  kinds  j  and,  confequently, 
the  nourifhing  furface  is  thus  extended.  In  the  fecond  place,- 
there  are  animals  peculiar  to  every  part  of  the  vegetable,  fy 
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that  no  part  of  it  is  loft.  But,  the  grcatefl  poflible  increafe  of 
life  would  ftill  be  deficient,  were  there  not  other  animals  that 
Jived  upon  animals  themfelves  ;  and  thefe  are,  themfelves,  in 
turn,  food  for  fome  other  greater  and  ftronger  fet  of  creatures. 
Were  all  animals  to  live  upon  vegetables  alone,  thoufands 
would  be  extincl:  that  now  have  exiftence,  as  the  quantity  of 
their  provifion  would  fhortly  fail.  But,  as  things  are  wifely 
ccnftituted,  one  animal  now  fupports  another  ;  and  thus,  all 
take  up  lefs  room  than  they  would  by  living  on  the  fame 
food  ;  as,  to  make  ufe  of  a  familiar  inftance,  a  greater  num- 
ber of  people  may  be  crowded  into  the  fame  fpace,  if  each  is 
made  to  bear  his  fellow  upon  his  moulders. 

To.  diminifh  the  number  of  animals,  and  increafe  that  of 
vegetables,  has  been  the  general  fcope  of  human  induftry  ; 
and,  if  we  compare  the  utility  of  the  kinds,  with  refpect  to 
man,  we  (hall  find,  that  of  the  vail  variety  in  the  animal 
kingdom,  but  very  few  are  ferviceable  to  him ;  and,  in  the  vege- 
table, but  very  few  are  entirely  noxious.  How  fmall  a  part 
of  the  infecl:  tribes,  for  inftance,  are  beneficial  to  mankind, 
and  what  numbers  are  injurious  !  In  fome  countries  they  al- 
moft  darken  the  air  :  a  candle  cannot  be  lighted  without  their 
inftantly  flying  upon  it,  and  putting  out  the  flame*.  The 
clofeft  recefles  are  no  fafeguard  from  their  annoyance  ;  and 
the  moft  beautiful  landfcapes  of  nature  only  ferve  to  invite 
their  rapacity.  As  thefe  are  injurious,  from  their  multitudes; 
fo  moft  of  the  larger  kinds  are  equally  dreadful  to  him,  from 
their  courage  and  ferocity.  In  the  moft  uncultivated  parts  of 
the  foreft  thefe  maintain  an  undifputed  empire  ;  and  man  in- 
vades their  retreats  with  terror.  Thefe  are  terrible  ;  and  there 
are  ftill  more  that  are  utterly  ufelefs  to  him,  that  ferve  to  take 
up  that  room  which  more  beneficial  creatures  might  pofleis  ; 
and  incommode  him,  rather  with  their-  numbers  than  their 
cnniities.  Thus,  in  a  catalogue  of  land  animals,  that  amount 
to  more  than  twenty  thoufand,  we  can  fcarcely  reckon  up  an 
hundred  that  are  any  way  ufeful  to  him  ;  the  reft,  being  either 
all  his  open,  or  his  fecret  enemies,  immediately  attacking  him 

*  Ulloa's  Dcfcription  of  Guayaquil. 
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in  perfon,  or  intruding  upon  that  food  he  has  appropriated  to 
himfelf.  Vegetables,  on  the  contrary,  though  exifting  in  great- 
er variety,  are  but  few  of  them  noxious.  The  moil  deadly 
poifons  are  often  of  great  ufe  in  medicine  ,  and  even  thofe 
plants  that  only  feem  to  cumber  the  ground,  ferve  for  food  to 
that  race  of  animals  which  he  has  taken  into  friendfhip,  or 
protection.  The  fmaller  tribes  of  vegetables,  in  particular,  are 
cultivated,  as  contributing  either  to  his  neceffities,  or  annul- 
ment ;  fo  that  vegetable  life  is  as  much  promoted,  by  human 
induftry,  as  animal  life. is  controlled  and  diminifhed. 

Hence,  it  was  not  without  a  long  druggie,  and  various  com- 
binations of  experience  and  art,  that  man  acquired  his  prefent 
dominion.  Almoft  every  good  that  he  poffefles  was  the  refult 
of  the  contefl ;  for,  every  day,  as  he  was  contending,  he  was 
growing  more  wife  ;  and  patience  and  fortitude  were  the 
fruits  of  his  induftry. 

From  hence,  alfo,  we  fee  the  neceflity  of  fome  animals  liv- 
ing upon  each  other,  to  fill  up  the  plan  of  Providence  j  and  we 
may,  confequently,  infer  the  expediency  of  man's  living  upon 
all.  Both  animals  and  vegetables  feem  equally  fitted  to  his  ap- 
petites $  and,  were  any  religious  or  moral  motives  to  reftrain 
him  from  taking  away  life,  upon  any  account,  he  would  only 
thus  give  exiftence  to  a  variety  of  beings  made  to  prey  upon 
each  other  ;  and,  inftead  of  preventing,  he  would  only  thus 
multiply  mutual  deftru&ion. 


CHAP.     II. 

Of  the  Generation  of  Animals. 

BEFORE  we  furvey  animals  in  their  ftate  of  maturity, 
and  performing  the  functions  adapted  to  their  refpeftive 
natures,  method  requires  that  we  mould  confider  them  in  the 
more  early  periods  of  their  exiftence.  There  was  a  time  when 
the  proudeft  and  the  nobleft  animal  was  a  partaker  of  the  fame 
imbecility  with  the  meaneft  reptile  -,  and,  while  yet  a  candi- 
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date  for  exiflence,  was  equally  helplefs  and  contemptible.  In 
their  incipient  ftate,  all  are  upon  a  footing  •,  the  infect  and 
the  philofopher  being  equally  infenfible,  clogged  with  matter, 
and  unconfcious  of  exiflence.  Where  then  are  we  to  begin 
with  the  hiftory  of  thofe  beings,  that  make  fuch  a  diftinguifh- 
ed  figure  in  the  creation  ?  Or,  where  lie  thofe  peculiar  cha- 
racters in  the  parts  that  go  to  make  up  animated  nature  ;  that 
mark  one  animal  as  deiiined  to  creep  in  the  dufl,  and  ano- 
ther to  glitter  on  the  throne  ? 

This  has  been  a  fubjecl:  that  has  employed  the  curiofity  of 
all  ages,  and  the  philofophers  of  every  age  have  attempted 
the  folution.  In  tracing  up  nature  to  her  moft  hidden  recefles, 
fhe  becomes  too  minute,  or  obfcure,  for  our  inflection ;  fo 
that  we  find  it  impoflible  to  mark  her  firfl  differences,  to  dif- 
cover  the  point  where  animal  life  begins,  or  the  caufe  that 
conduces  to  fet  it  in  motion.  We  know  little  more  than  that 
the  greatefl  number  of  animals  require  the  concurrence  of  a 
male  and  female  to  produce  their  kind  -9  and  that  thefe,  dif- 
tindlly  and  invariably,  are  found  to  beget  creatures  of  their 
own  fpecies.  Curiofity  has,  therefore,  been  active,  in  trying 
to  difcover  the  immediate  refult  of  this  union,  how  far  either 
fex  contributes  to  the  beftowing  animal  life,  and  whether  it 
be  to  the  male  or  female  that  we  are  moft  indebted  for  the 
privilege  of  our  exiftence. 

Hippocrates  has  fuppofed  that  fecundity  proceeded  from 
the  mixture  of  the  feminal  liquor  of  both  fexes,  each  of  which 
equally  contribute  to  the  formation  of  the  incipient  animal. 
Ariflotle,  on  the  other  hand,  would  have  the  feminal  liquor 
in  the  male  alone  to  contribute  to  this  purpofe,  while  the  fe- 
male fupplied  the  proper  nourifhment  for  its  fupport.  Such 
were  the  opinions  of  thefe  fathers  of  phiiofophy  ;  and  thefe 
continued  to  be  adopted  by  the  naturalifts,  and  fchool-men, 
of  fucceeding  ages,  with  blind  veneration.  At  length,  Steno 
and  Harvey,  taking  anatomy  for  their  guide,  gave  mankind 
;i  nearer  view  of  nature,  juft  advancing  into  animation.  Thefe 
perceived  in  all  fuch  animals  as  produced  their  young  alive, 
t\vo  ghiuh'lar  bodies,  near  the  womb,  refemblmg  that  ovary, 


252  ANHISTORYOF 

or  clufter  of  fmall  eggs,   which  is  found  in  fowls,   and,  from 
the  analogy  between  both,  they  gave  thefe  alfo  the  name  of 
ovaria.  Thcfe,  as  they  refembled  eggs,  they  naturally  conclu- 
ded had  the  fame  offices  ;    and,  therefore,   they  were  induced 
to  think  that  all  animals,  of  what  kind  foever,  were  produced 
from  eggs.  At  firft,  however,  there  was  fome  altercation  raifed 
againft  this  fyftem  ;  for,  as  thefe  ovaria  were  feparate  from  the 
womb,  it  was  objected  that  they  could  not  be  any  way  inftru- 
mental  in  replenifhing  that  organ,  with   which  they  did  not 
communicate.  But,  upon  more  minute  infpection,  Fallopius, 
the  anatomift,  perceived  two   tubular  veflels  depending  from 
the  womb,  which,   like   the  horns  of  a  mail,  had  a  power  of 
erxrhug  themfelves,  of  embracing  the  ovaria,   and  of  receiv- 
ing the  eggs,  in  order  to  be  fecundated  by  the  fcminal  liquor. 
This  difcovery  feemed,   for  a  long  time  after,  to  fix  the   opi- 
nions of  philofophers.  The  doctrine  of  Hippocrates  was  re- 
eftablifhed,  and  the  chief  buiinefs  of  generation  was  afcribed 
to  the  female.  This  v.  as,  for  a  long  time,  the  eitablimed  opi- 
nion of  the  fchools  :  but  Lewenhoeck,  once  more,  fliook  the 
whole  fyftem,  and  produced  a  new  fchifm  among  the  lovers 
of  fpcculation.  Upon  examining  the  feminal  liquor  of  a  great 
variety  of  male  animals,  with  microfcopes,  which  helped  his 
fight  more   than  that  of  any  of  his  fucceflbrs,  he  perceived 
therein,  infinite  numbers  of  little  living  creatures,  like  tadpoles, 
very  brifk,  and  floating  in  the  fluid,  with  a  feeming  voluntary 
motion.  Each  of  thefe,  therefore,  was  thought  to  be  the  rudi- 
ments of  an  animal,   fimilar  to  that   from  which  it  was  pro- 
duced ;  and   this  only  required  a  reception  from  the  female, 
together  with  proper  nourifhment,   to  complete  its  growth. 
The   bufmefs  of  generation  was   now,  therefore,  given  back 
to  the  male  a  fecond  time,  by  many  ;  while  others  fufpended 
their  aflent,  and  chofe  rather  to  confefs  ignorance  than  to  em- 
brace error*. 

In  this  manner  has  the  difpute  continued  for  feveral  ages, 
fomc  accidental  difcovery  ferving,  at  intervals,  to  renew  the  de- 
bate, and  revive  curicfity.  It  was  a  fubje6l  whereon  fpeculation 

*  Bcnci'o  ConfiderztroBS  fur  Corp;  Gi^nniics. 
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could  find  much  room  to  difplay  itfelf ;  and,  mr.  Buffon,  who 
loved  to  fpeculate,  would  not  omit  fuch  an  opportunity  of  giv- 
ing fcope  to  his  propenfrty.  According  to  this  moll  pleaiing 
of  all  naturalifts,  the  microfcope  difcovers  that  the  feminal 
liquor,  not  only  of  males,  hut  of  females  nlib,  abounds  in 
thefe  moving  link-  animals,  which  have  been  mentioned  above, 
and  that  they  appear  equally  briik  in  their  fluid.  Thefe  he 
takes  not  to  be  real  animals,  but  organical  particles,  whichv 
being  fimple,  cannot  be  faid  to  be  organifed  themfelve.3,  but 
which  go  to  the  compofition  of  all  organ  iied  bodies  whatfo- 
ever.  In  the  fame  manner  as  a  tooth,  in  the  wheel  of  a  watch, 
cannot  be  called  eitl^er  the  wheel,  or  the  watch,  and  yet  con- 
tributes to  the  fum  of  the  machine.  Thefe  organical  particles 
are,  according  to  him,  diffufed  chroughout  all  nature,  and  to 
be  found  not  only  in  the  feminal  liquor,  but  in  moil  other  flu- 
ids, in  the  parts  of  vegetables,  and  all  parts  of  animated  na- 
ture. As  they  happen,  therefore,  to  be  differently  applied,  they 
ferve  to,  conflitute  a  part  of  the  animal,  or  the  vegetable, 
whofe  growth  they  ferve  to  increafe,  while  the  fuperfluity 
is  thrown  off  in  the  feminal  liquor  of  both  fexes,  for  the  re- 
production of  other  animals  or  vegetables  of  the  fame  fpecies. 
Thefe  particles  afTume  different  figures,  according  to  the  recep- 
tacle into  which  they  enter  ;  falling  into  the  womb,  they  unite 
into  a  foetus  ;  beneath  the  bark  of  a  tree  they  pullulate  into 
branches  •,  and,  in  mort,  the  fame  particles  that  firft  formed 
the  animal  in  the  womb,  contribute  to  increafe  its  growth 
when  brought  forth.* 

To  this  fyilem  it  has  been  objected,  that  it  is  impoilible  to 
conceive  organical  fubftances  without  being  organifed  ;  and 
that,  if  divcftcd  of  organization  themfelves,  they  could  never 
make  an  organifed  body,  as  an  infinity  of  circles  could  never 
make  a  triangle.  It  has  been  objected,  that  it  is  more  difficult 
to  conceive  the  transformation  of  thefe  organical  particles 
than  even  that  of  the  animal,  whole  growth  we  are  enquir- 
ing after  ;  and  this  fyftern,  therefore,  attempts  to  explain  one 
obfcure  thi::g  by  another  iiill  more  obfcure. 

*  ?vir.  BulTun. 
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But  an  objection,  {till  ftronger  than   thefe,  has  been  ad- 
vanced, by  an  ingenious  countryman  of  our  own  ;  who  af- 
ferts,  that  thefe  little  animals,  which  thus  appear  fwimming, 
and  fporting,  in  almoft  every  fluid  we  examine  with  a  microf- 
cope,  are  not  real  living  particles,  but  fome  of  the  more  opake 
parts  of  the  fluid,  that  are  thus  increafed  in  fize,  and  feem  to 
have  a  much  greater  motion  than  they  have  in  reality.  For  the 
motion  being  magnified  with  the  object,  the  fmalleft  degree 
of  it  will  feem  very  confiderable  ;  and  a  being  almoft  at  reft 
may,  by  thefe  means,  be  apparently  put  into  violent  action. 
Thus,  for  inftance,  if  we  look  upon  the  fails  of  a  wind-mill 
moving,  at  a  diftance,  they  appear  to  go  very  flow  ;  but  if  we 
approach  them,  and  thus  magnify  their  bulk  to  our  eye,  they 
go  round  with  great  rapidity.  A  microfcope,  in  the  fame  man- 
ner, ferves   to  bring  our  eye  clofe  to  the  object,  and  thus  to 
enlarge  it ;  and  not  only  increafe  the  magnitude  of  its  parts, 
but  of  its  motion.    Hence,  therefore,  it  would  follow,  that 
thefe  organical  particles  that  are  faid  to  conftitute  the  bulk  of 
living  nature,  are  but  mere  optical  illufions  j  and  the  fyftem 
founded  on  them  muft,  like  them,  be  illufive. 

Thefe,  and  many  other  objections,  have  been  made  to  this 
fyftem ;  which,  inftead  of  enlightening  the  mind,  ferve  only 
to  fhow,  that  too  clofe  a  purfuit  of  nature  chiefly  leads  to  un- 
certainty. Happily,  however,  for  mankind,  the  moft  intricate 
enquiries  are  generally  the  moft  ufelefs.  Inftead,  therefore,  of 
balancing  accounts  between  the  fexes,  and  attempting  to  afcer- 
tain  to  which  the  bufmefs  of  generation  moft  properly  belongs, 
it  will  be  more  inftruclive,  as  well  as  amufmg,  to  begin  \vith 
animal  nature,  from  its  earlieft  retirements,  and  evanefcent 
outlines,  ^nd  purfue  the  incipient  creature  through  all  its  chan- 
ges in  the  womb,  till  it  arrives  into  open  day. 

The  ufual  defignation  of  animals,  with  refpetl:  to  their  man- 
ner of  generation,  has  been  into  the  oviparous  and  viviparous 
kinds  ;  or,  in  other  words,  into  thofe  that  bring  forth  an  egg, 
which  is  afterwards  hatched  into  life,  and  thofe  that  bring  forth 
their  young  alive  and  perfect.  In  one  cf  thefe  two  ways  all  ani- 
mals  were  fuppofed  to  have  been  produced,  and  all  other  kinds 
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of  generation  were  fuppofed  imaginary  or  erroneous.  But  later 
difcoveries  have  taught  us  to  be  more  cautious  in  making  ge- 
neral conclufions,  and  have  even  induced  many  to  doubt  whe- 
ther animal  life  may  not  be  produced  merely  from  putre- 
faftion*. 

Indeed,  the  infinite  number  of  creatures  that  putrid  fub- 
flances  feem  to  give  birth  to,  and  the  variety  of  little  infe&s 
feen  floating  in  liquors,  by  the  microfcope,  appear  to  favour 
this  opinion.  But  however  this  may  be,  the  former  method  of 
clafiing  animals  can  now  by  no  means  be  admitted,  as  we  find 
many  animals  that  are  produced  neither  from  the  womb,  nor 
from  the  fhell,  but  merely  from  cuttings  ;  fo  that,  to  multiply 
life,  in  fome  creatures,  it  is  fufficient  only  to  multiply  the  dif- 
feclion.  This  being  the  fimpleft  method  of  generation,  and 
that  in  which  life  feems  to  require  the  fmalleft  preparation  for 
its  exiftence,  I  will  begin  with  it,  and  fo  proceed  to  the  two 
other  kinds,  from  the  meaneft  to  the  moil  elaborate. 

The  earth-worm,  the  millipedes,  the  fea-worm,  and  many 
marine  infects,  may  be  multiplied  by  being  cut  in  pieces ;  but 
the  polypus  is  noted  for  its  amazing  fertility  ;  and  from  hence 
it  will  be  proper  to  take  the  description.  The  ftruclrure  of  the 
polypus  may  be  compared  to  the  finger  of  a  glove,  open  at  one 
end,  and  clofed  at  the  other.  The  clofed  end  reprefents  the 
tail  of  the  polypus,  with  which  it  ferves  to  fix  itfelf  to  any  fub- 
ftance  it  happens  to  be  upon  ;  the  open  end  may  be  compared 
to  the  mouth ;  and,  if  we  conceive  fix  or  eight  fmall  firings 
ifluing  from  this  end,  we  (hall  have  a  proper  idea  of  its  arms, 
which  it  can  erect,  lengthen,  and  contract,  at  plea  fure,  like 
the  horns  of  a  fnail.  This  creature  is  very  voracious,  and  makes 
ufe  of  its  arms  as  a  fiiherman  does  of  his  net,  to  catch  and 
entangle  fuch  little  animals  as  happen  to  come  within  its  reach. 
It  lengthens  thefe  arms  feveral  inches,  keeps  them  feparated 
from  each  other,  and  thus  occupies  a  large  fpace  in  the  water, 
in  which  it  refides.  Thefe  arms,  when  extended,  are  as  fine 
as  threads  of  filk,  and  have  a  mod  exquifite  degree  of  feeling. 

*   Bonet.  Coufid.  p.  ico. 
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If  a  fmall  worm  happens  to  get  within  the  fphere  of  their  ac- 
tivity, it  is  quickly  entangled  by  one  of  thefe  arms,  and,  foon 
after,  the  other  arms  come  to  its  aid  :  thefe  all  together  ihorten- 
ing,  the  worm  is  drawn  into  the  animal's  mouth,  and  quickly 
devoured,  colouring  the  body  as  it  is  fwallowed.  Thus  much  is 
neceflary  to  be  obferved  of  this  animal's  method  of  living,  to 
fhow  that  it  is  not  of  the.yegetable  tribe,  but  a  real  animal,  per- 
forming the  functions  which  other  animals  are  found  to  per- 
form, and  endued  with  powers  that  many  of  them  are  clefti- 
tute  of.  But,  what  is  moft  extraordinary,  remains  yet  to  be  toldj 
for,  if  examined  with  a  microfcope,  there  are  feen  feveral  little 
fpecks,  like  buds,  that  feems  to  pullulate  from  different  parts 
of  its  body ;  and  thefe  foon  after  appear  to  be  young  polypi 
themfelves,  and,  like  the  large  polypus,  begin  to  caft  their  lit- 
tle arms  about  for  prey,  in  the  fame  manner.  Whatever  they 
happen  to  enfnare  is  devoured,  and  gives  a  colour  not  only  to 
their  own  bodies,  but  to  that  of  the  parent  •,  fo  that  the  fame 
food  is  digefted,  and  ferves  for  the  nourifhment  of  both.  The 
food  of  the  little  one  pafles  into  the  large  polypus,  and  colours 
its  body;  and  this,  in  its  turn,  digefts  and  fwallows  its  food 
to  pafs  into  theirs.  In  this  manner  every  polypus  has  a  new  co- 
lony fprouting  from  its  body;  and  thefe  new  ones,  even  while 
attached  to  the  parent  animal,  become  parents  themfelves,  ha- 
ving a  fmaller  colony  alfo  budding  from  them  ;  all,  at  the  fame 
time,  bufily  employed  in  feeking  for  their  prey,  and  the  food 
of  any  one  of  them  ferving  for  the  nourifhment,  and  circulating 
through  the  bodies  of  all  the  reft.  This  fociety,  however,  is 
every  hour  diflblving;  thofe  newly  produced  are  feen,  at  inter- 
vals, to  leave  the  body  of  the  large  polypus,  and  become,  fliort- 
ly  after,  the  head  of  a  beginning  colony  themfelves. 

In  this  manner  the  polypus  multiplies  naturally :  but,  one 
may  take  a  much  readier  and  fhorter  way  to  increafe  them,  and 
this  only  by  cutting  them  In  pieces.  Though  cut  into  thou- 
fands  of  parts,  each  part  ftill  retains  its  vivacious  quality,  each 
fhortly  becomes  a  diftincl:  and  complete  polypus  :  whether  cue 
lengthways,  or  crofsways,  it  is  all  the  fame ;  this  extraordi- 
nary creature  feems  a  gainer  by  our  endeavours,  and  multiplier 
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pnrcnt  deftruction.  The  experiment  has  been  tried,  times 
out  number,  and  ftill  attended  with  the  fame  fuccefs. 
.-,  therefore,  naturalifls,  who  have  been  blamed  for  the 
truclty  of  their  experiments  upon  living  animals,  may  now 
boaft  of  their  increnfmg  animal  life,  inltead  of  deftroying  it* 
The  production  of  the  polypus  is  a  kind  of  philofophical  gene« 
ration.  The  famous  fir  Thomas  Brown  hoped  one  day  to  be 
able  to  produce  children  by  the  fame  method  as  trees  are  pro- 
duced ;  the  polypus  is  multiplied  in  this  .manner;  and  every 
philofopher  may  thus,  if  he  pleafes,  boafl  of  a  very  numerous, 
though,  I  mould  fuppofe,  a  very  ufelefs  progeny. 

This  method  of  generation,  from  cuttings,  may  be  confi~ 
dered  as  the  mod  fimple  kind,  and  is  a  ftrong  inflance  of  the 
little  pains  nature  takes  in  the  formation  of  her  lower  and 
humbler  productions.  As  the  removal  of  thefe  from  inanimate 
into  animal  exiftence  is  but  fmall,  there  are  but  few  prepara- 
tions made  for  their  journey.  No  organs  of  generation  feem 
provided,  no  womb  to  receive,  no  {hell  to  protect  them  in  their 
ilate  of  tranfition.  The  little  reptile  is  quickly  fitted  for  all  the 
offices  of  its  humble  fphere,  and,  in  a  very  fhort  time,  arrives 
at  the  height  of  its  contemptible  perfection. 

The  next  generation  is  of  rhofe  animals  that  we  fee  produced 
from  the  egg.  In  this  manner  all  birds,  moft  fifhes,  and  many 
of  the  infect  tribes,  are  brought  forth.  An  egg  may  be  confi- 
dered  as  a  womb,  detached  from  the  body  of  the  parent  ani- 
mal, in  which  the  embryo  is  but  juft  beginning  to  be  formed. 
It  may  be  regarded  as  a  kind  of  incomplete  delivery,  in  which 
the  animal  is  difburdened  of  its  young  before  its  perfect  for- 
mation. Fifhes,  and  infects,  indeed,  moft  ufually  commit  the 
:care  of  their  eggs  to  hazard  ;  but  birds,  which  are  more  per- 
fectly formed,  are  found  to  hatch  them  into  maturity,  by  the 
i  warmth  of  their  bodies.  However,  any  other  heat,  of  the  fame 
, temperature,  would  anfwer  the  end  as  well ;  for  'either  the 
warmth  of  the  fun,  or  of  a  flove,  is  equally  efficacious  in  bring, 
ing  the  animal  in  the  egg  to  perfection.  In  this  refpect,  there- 
fore, we  may  confider  generation  from  the  egg  as  inferior  to 
'VOL.  I.  2  K 
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that  in  which  the  animal  is  brought  forth  alive.  Nature  ha£ 
taken  care  of  the  viviparous  animal  in  every  ftage  of  its  exift- 
ence. That  force  which  feparates  it  from  the  parent,  feparates 
it  from  life  ;  and  the  embryo  is  mielded  with  unceafrng  protec- 
tion till  it  arrives  at  exclufion.  But  it  is  different  with  the  little 
animal  in  the  egg  ;  often  totally  neglected  by  the  parent,  and 
always  feparable  from  it,  every  accident  may  retard  its  growth, 
or  even  deftroy  its  exiftence.  Befides,  art,  or  accident  alfo, 
may  bring  this  animal  to  a  ftate  of  perfection  •,  fo  that  it  can 
never  be  confidered  as  a  complete  work  of  nature,  in  which 
fo  much  is  left  for  accident  to  finifh,  or  deftroy. 

But,  however  inferior  this  kind  of  generation  may  be,  the 
obfervation  of  it  will  afford  great  mfight  into  that  of  nobler 
animals,  as  we  can  here  watch  the  progrefs  of  the  growing 
embryo,  in  every  period  of  its  exiftence,  and  catch  it  in  thofe 
very  moments  when  it  firft  feems  ftealing  into  motion.  Mal- 
pighi  and  Haller  have  been  particularly  induftrious  on  this  fub- 
'  je£fc  ;  and,  with  a  patience  almoft  equalling  that  of  the  fitting 
hen,  have  attended  incubation  in  all  its  ftages.  From  them, 
therefore,  we  have  an  amazing  hiftory  of  the  chicken  in  the 
egg,  and  of  its  advances  into  complete  formation, 

It  would  be  methodically  tedious  to  defcribe  thofe  parts  of 
the  egg,  which  are  well  known  and  obvious  •,  fuch  as  its  fhell^ 
its  white,  and  its  yolk ;  but  the  difpofition  of  thefe  is  not  fo 
apparent.  Immediately  under  the  fhell  lies  that  common  mem- 
brane, or  fkin,  which  lines  it  on  the  iniide,  adhering  clofely 
to  it  every  where,  except  at  the  broad  end,  where  a  little  cavi- 
ty is  left,  that  is  filled  with  air,  which  increafes  as  the  animal 
within  grows  larger.  Under  this  membrane  are  contained 
two  whites,-  though  feeming  to  us  to  be  only  one,  each  wrapped 
up  in  a  membrane  of  its  own,  one  white  within  the  other.  In 
the  midft  of  all  is  the  yolk,  wrapt  round,  likewife,  in  its  own 
membrane.  At  each  end  of  this  are  two  ligaments,  called  cha- 
lazse,  which  are,  as  it  were,  the  poles  of  this  microcofm,  be- 
ing white  denfe  fubftances,  made  from  the  membranes,  and 
ferving  to  keep  the  white  and  the  yolk  in  their  places.  It  wa« 
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the  opinion  of  mr.  Dcrham  that  they  ferved  alfo  for  another 
purpofe :  for  a  line  being  drawn  from  one  ligamenfto  the  other, 
would  not  pafs  diredly  through  the  middle  of  the  yolk,  but 
rather  towards  one  fide,  and  would  divide  the  yolk  into  two 
unequal  parts,  by  which  means  thefe  ligaments  ferved  to  keep 
the  fmalleft  iide  of  die  yolk  always  uppermoft  5  and,  in  this 
part,  he  fuppofed  the  cicatricula,  or  the  firit  fpeck  of  life,  to 
refide  ;  which,  by  being  uppermost,  and  confequently  next 
the  lien,  would  be  thus  in  the  warmed  fituation.  But  this  is 
rather  fanciful  than  true  ;  the  incipient  animal  being  found  in 
all  fituations,  and  not  particularly  influenced  by  any*.  This 
cicatricula,  which  is  the  part  where  the  animal  firil 'begins  to 
ihow  figns  of  life,  is  not  unlike  a  vetch,  or  a  lentil,  lying  on 
one  fide  of  the  yolk,  and  within  its  membrane.  All  thefe  con- 
tribute to  the  little  animal's  convenience,  or  fupport ;  the  out- 
er membranes,  and  ligaments,  preferve  the  fluids  in  their  pro- 
per places  ;  the  white  ferves  as  nourifhment ;  and  the  yolk, 
with  its  membranes,  after  a  time,  becomes  a  part  of  the  ani- 
mal's bodyf .  This  is  the  defcription  of  a  hen's  egg,  and  an- 
fwers  to  that  of  all  others,  how  large  or  how  fmall  foever. 

Previous  to  putting  the  eggs  to  the  hen,  our  philofophers 
firft  examined  the  cicatricula,  or  little  fpot,  already  mention- 
ed ;  and  which  may  be  confidered  as  the  moft  important  part 
of  the  egg.  This  was  found,  in  thofe  that  were  impregnated 
by  the  cock,  to  be  large  -,  but,  in  thofe  laid  without  the  cock, 
very  fmall.  It  was  found,  by  the  microfcope,  to  be  a  kind  of 
bag,  containing  a  tranfparent  liquor,  in  the  mid  ft  of  which  the 
embryo  was  feen  to  refide.  The  embryo  refembled  a  com- 
pofition  of  little  threads,  which  the  warmth  of  future  in- 
cubation tended  to  enlarge,  by  varying  and  liquefying  the 
other  fluids  contained  within  the  fhell,  and  thus  prefling  them 
into  the  pores  or  tubes  of  their  fubftance. 

Upon  placing  the  eggs  in  a  proper  warmth},  either  under 
the  fun,  or  in  a  ftove,  after  fix  hours  the  vital  fpeck  begins  to 
dilate,  like  the  pupil  of  the  eye.  The  head  of  the  chicken  is 

*  Haller.  f  Ibid.  \  Malpighi. 
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diflinctly  feen  with  the  back-bone,  fomething  refembling  3, 
tadpole,  floating  in  its  ambient  fluid,  but  as  yet  feeming  to  af- 
fume  none  of  the  functions  of  animal  life.  In  about  fix  hours 
more,  the  little  animal  is  feen  more  diftinclly ;  the  head  be- 
comes more  plainly  vifible,  and  the  vertebra  of  the  back  more 
eafily  perceivable.  All  thefe  figns  of  preparation  for  life  are 
encreafed  in  fix  hours  more  ;  and,  at  the  end  of  twenty-four 
hours  the  ribs  begin  to  take  \their  places,  the  neck  begins  to 
lengthen,  and  the  head  to  turn  to  one  fide. 

At  this  time*,  alfo,  the  fluids  in  the  egg  feem  to  have  chan- 
ged place ;  the  yolk^  which  was  before  in  the  centre  of  the 
ihell,  approaches  nearer  to  the  broad  end.  The  watry  part  of 
the  white  is,  in  fome  meafure,  evaporated  through  the  (hell, 
and  the  grofler  part  links  to  the  fmall  end.  The  little  animal  ap- 
pears to  turn  towards  the  part  of  the  broad  end,  in  which  a 
cavity  has  been  defcribed,  and  with  its  yolk  feems  to  adhere  to 
the  membrane  there.  At  the  end  of  forty  hours,  the  great 
work  of  life  feems  fairly  begun,  and  the  animal  plainly  ap- 
pears to  move  ;  the  back-bone,  which  is  of  a  whitifh  colour, 
thickens  ;  the  head  is  turned  fliil  more  one  fide  ;  the  firft  ru- 
diments of  the  eyes  begin  to  appear  ;  the  heart  beats,  and  the 
blood  begins  already  to  circulate.  The  parts,  however,  as  yet 
are  fluid  ;  but,  by  degrees,  become  more  and  more  tenacious, 
and  harden  into  a  kind  of  jelly.  At  the  end  of  two  days,  the 
liquor,  in  which  the  chicken  fwims,  feems  to  increafe  ;  the 
head  appears  with  two  little  bladders  in  the  place  of  eyes,  the 
heart  beats  in  the  manner  of  every  embryo  where  the  blood 
does  not  circulate  through  the  lungs.  In  about  fourteen  hours 
after  this,  the  chicken  is  grown  more  ftrong  ;  its  head,  howe- 
ver, is  (till  bent  downwards  ;  the  veins  and  the  arteries  begin 
to  branch,  in  order  to  form  the  brain  ;  and  the  fpinal  marrow 
is  feen  flretching  along  the  back  bone.  In  three  days,  the  whole 
body  of  the  chicken  appears  bent ;  the  head,  with  its  two  eye- 
balls, with  their  different  humours,  now  diftincHy  appear ; 
and  five  other  veficles  are  feen,  which  foon  unite  to  form  the 
rudiments  of  the  brain.  The  outlines  alfo  of  the  thighs  and 


ANIMAL  S. 

wings  begin  to  be  feen,  and  the  body  begins  to  gather  flefh.  At 
the  end  of  the  fourth  ,day,  the  veficlcs  that  go  to  form  the 
brain,  approach  eacli  oilier  ;  the  wings  and  thighs  appear  more 
folid  ;  t:.  body  is  covered  \vithajelly  like  fieih  ;  the 

heat  that  was  hitherto  cxpoied,  is  now  covered  up  \vithm  the 
body,  by  a  very  thin  tranfparent  membrane  ;  and,  at  the  fame 
time,  the  umbilical  veiTels,  that  unite  the  animal  to  the  yolk, 
now  appear  to  come  forth  from  the  abdomen.  After  the  fifth 
and  fixth  days,  the  veflels  of  the  brain  begin  to  be  covered 
over ;  the  wings  and  thighs  lengthen  •,  the  belly  is  clofed  up 
and  tumid  ;  the  liver  is  feen  within  it,  very  diilin&ly,  not  yet 
grown  red,  but  of  a  very  dufky  white ;  both  the  ventricles  of 
the  heart  are  difcerned,  as  if  they  were  two  feparate  hearts, 
beating  diltin&ly  -,  the  whole  body  of  the  animal  is  covered 
over  •,  and  the  traces  of  the  incipient  feathers  ar.  to  be 

feen.  The  feventh  day,  the  head  appears  very  large;  the  brain 
is  covered  entirely  over  ;  the  bill  begins  to  a  .veen  the 

eyes;  and  the  wings/ the  thighs,  and   the  legs,  have  acquired 
iheir  perfect  figure*.  Hitherto,  however,  the  animal  ap 
as  if  it  had  two  bodies  ;  the  yolk  is  joined  to  it  by  the  umbili- 
cal veflels  that  come  from  the  belly  ;  and  is  furnifhed  with  its 

is,  through  which  the  bloc  4  ch  .  as  through  th.- 

qf  the  body  of  the  chicken,  making  a  bull:  greater  than 
cf  the  animal  itfelf.  But,  towards  the  end  of  incubation,  the 
umbilical  veflels  fhorten  the  yolk,  and  witli  it  the  inteflines  are 
thruft  up  into  the  body  of  the  chicken,  by  the  a&ion  of  the 
mufcles  of  the  belly  •,  and  the  two  bodies  are  thus  formed  into 
one.  During  this  itate,  all  the  organs  are  found  to  perform 
their  fecretions  ;  the  bile  is  found  to  be  feparated  as  in  the 
grown  animals  ;  but  it  is  fluid,  tranfparent,  and  without  bitter- 
nefs  :  and  the  chicken  then  alfo  appears  to  have  lungs.  On 
the  tenth,  the  mufcles  of  the  wings  appear,  and  the  feather* 
begin  to  pum  out.  On  the  eleventh,  the  heart,  which  hitherto 
had  appeared  divided,  begins  to  unite  ;  the  arteries  which  be- 
long to  it,  join  into  it,  like  the  fingers  into  tlis  palm  of  the 
hand.  All  thefe  aj  --s  only  come  more  into  view,  bo 

*  Haller. 
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caufe  the  fluids  the  veflels  had  hitherto  fecretecl  were  more 
tranfparent ;  but,  as  the  colour  of  the  fluids  deepens,  their 
operations  and  circulations  are  more  diftintlly  feen.  As  the 
animal  thus,  by  the  eleventh  day  completely  formed,  begins  to 
gather  ftrength,  it  becomes  more  uneafy  in  its  fituation,  and 
exerts  its  animal  powers  with  increafing  force.  For  fome  time 
before  it  is  able  to  break  the  (hell  in  which  it  is  imprifoned,  it 
is  heard  to  chirrup,  receiving  a  fufficient  quantity  of  air  for 
this  purpofe,  from  that  cavity  which  lies  between  the  mem- 
brane and  the  fhell,  and  which  muft  contain  air  to  refill  the 
external  preffure.  At  length,  upon  the  twentieth  day,  in  fome 
birds  fooner,  and  later  in  others,  the  enclofed  animal  breaks 
the  fhell,  within  which  it  has  been  confined,  with  its  beak,  and, 
by  repeated  efforts,  at  laft  procures  its  enlargement- 

From  this  little  hiftory  we  perceive,  that  thofe  parts  which 
are  moft  conducive  to  life,  are  the  firfl  that  are  begun  :  the 
head,  and  the  back-bone,  which  no  doubt  enclofe  the  brain, 
and  the  fpinal  marrow,  though  both  are  too  limpid  to  be  dif- 
cerned,  are  the  firfl  that  are  feen  to  exift  ;  the  beating  of  the 
heart  is  perceived  foon  after  :  the  lefs  noble  parts  feem  to 
fpring  from  thefe  ;  the  wings,  the  thighs,  the  feet,  and,  laflly, 
the  bill.  Whatever,  therefore,  the  animal  has  double,  or  what- 
ever it  can  live  without  the  ufe  of,  thefe  are  the  latefl  in  pro- 
duction :  Nature  firfl  feduloufly  applying  to  the  formation  of 
the  nobler  organs,  without  which  life  would  be  of  fhort  con* 
tinuance,  and  would  be  begun  in  vain. 

The  refemblance  between  the  beginning  animal  in  the  egg, 
aijd  the  embryo  in  the  womb,  is  very  ftriking  •,  and  this  fimili- 
tude  it  is  that  has  induced  many  to  aflert,  that  all  animals 
are  produced  from  eggs,  in  the  fame  manner.  They  confider 
an  egs  excluded  from  the  body  by  fome,  and  feparated  into  the 
womb^by  others,  to  be  a&ions  merely  of  one  kind  :  with  this 
only  difference,  that  the  nourifhment  of  the  one  is  kept  with- 
in the  body  of  the  parent,  and  increafes  as  the  embryo  hap- 
pens to  want  the  fupply  ;  the  nourifhment  of  the  other  is  pre- 
pared all  at  once,  and  fent  out  with  the  beginning  animal,  as 
entirely  fuffkient  for  its  future  fupport.  But,  leaving  this  t« 
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the  difcuflion  of  anatomifts,  let  us  proceed  rather  with  fa£ts 
than  diflertations  ;  and,  as  we  have  feen  the  progrefs  of  an 
oviparous  animal,  or  one  produced  from  the  (hell,  let  us  like- 
wiie  trace  that  of  a  viviparous  animal,  which  is  brought  forth 
alive.  In  this  investigation,  Graaf  has,  with  a  degree  of  pati- 
ence, characleriftic  of  his  nation,  attended  the  progrefs  and  in 
creafe  of  various  animals  in  the  womb,  and  minutely  marked 
the  changes  they  undergo.  Having  diflecled  a  rabit,  half  an 
hour  after  impregnation,  he  perceived  the  horns  of  the  womb, 
that  go  to  embrace  and  communicate  with  the  ovary,  to  be 
more  red  than  before  ;  but  no  other  change  in  the  reft  of  the 
parts.  Having  difle&ed.  another,  fix  hours  after,  he  perceived 
the  follicules,  or  the  membrane  covering  the  eggs  contained  in 
the  ovary,  to  become  reddifh.  In  a  rabbit  diflecled  after  twenty- 
four  hours,  he  perceived,  in  one  of  the  ovaries,  three  follicules, 
and  in  the  other,  five,  that  were  changed  ;  being  become,  from 
tranfparent,  dark  and  reddifh.  In  one  diflected  after  three  days, 
he  perceived  the  horns  of  the  womb  very  ftri£Uy  to  embrace 
the  ovaries  ;  and  he  obferved  three  of  the  follicules  in  one  of 
them,  much  longer  and  harder  than  before  :  purfuing  this  in- 
quifition,he  alfo  found  two  of  the  eggs  actually  feparated  in- 
to the  horns  of  the  womb,  and  each  about  the  fize  of  a  grain 
of  muftard-feed  ;  thefe  little  eggs  were  each  of  them  enclofed 
in  a  double  membrane,  the  inner  parts  being  filled  with  a  very- 
limpid  liquor.  After  four  days,  he  found,  in  one  of  the  ova- 
ries, four,  and  in  the  other,  five  follicules,  emptied  of  their 
eggs  $  and,  in  the  horns  correfpondent  to  thefe,  he  found  an 
equal  number  of  eggs  thus  feparated :  thefe  eggs  were  now 
grown  larger  than  before,  and  nearly  of  the  fize  of  fparrow- 
ihot.  In  five  days  the  eggs  were  grown  to  the  fize  of  duck- 
ihot,  and  could  be  blown  from  the  part  of  the  womb  where 
they  were,  by  the  breath.  In  feven  days,  thefe  eggs  were  found 
of  the  fize  of  a  piftol-bullet,  each  covered  with  its  double 
membrane,  and  thefe  much  more  diftincl:  than  before.  In  nine 
days,  having  examined  the  liquor  contained  in  one  of  thefe 
eggs,  he  found  it,  from  a  limpid  colour,  lefs  fluid,  to  have  got 
a  light  cloud  floating  upon  it.  In  ten  days,  this  cloud  began  to 
thicken,  and  to  form  an  oblong  body,  of  the  figure  of  a  little 
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worm  :  and,  in  twelve  days,  the  figure  of  the  embryo  wns  clif-' 
tinftly  to  be  perceived,  and  even  its  parts  came  into  view.    In 
the  region  of  the  breaft  he  perceived  two  bloody  fpecks  ;    and 
two  more  that  appeared  whitiih.  Fourteen  days  after  impreg- 
nation, the  head  of  the  embryo  was  become  large   and  tranf- 
parent,  the  eyes  prominent,   the  mouth  open,  and  the  rudi- 
ments of  the  ears  beginning  to  appear;  the  back-bone,  of  a  whi- 
tiih  colour,  was  bent  towards  the  breaft ;  the  two  bloody  fpecks 
being  now  confiderably  increafed,  appeared  to  be  nothing  lefs 
than  the  outlines  of  the  two  ventricles  of  the  heart ;  and  the 
two  whitifh  fpecks  on  each  fide,  now  appeared  to  be  the  ru- 
diments of  the  lungs  ;  towards  the  region  of  the  belly,  the  li- 
ver began  to  be  feen  of  a  reddifh  colour  ;  and  a  little  intricate 
mafs,  like  ravelled  thread,  difcerned,  which  foon  appeared   to 
be  the  ftomach  and  the  interlines,:  the  legs  foon  after  began  to 
be  feen,  and  to  aflame  their  natural  pofitions  :  and,  from  that 
time  forth,  all  the  parts  being  formed,  every    day  only  ferved 
to  develope  them  (till  more,  until  the  thirty-firft  day,  when  the 
rabbit  brought  forth  her  young,  completely  fitted  for  the  pur~ 
pofes  of  their  humble  happinefs. 

Having  thus  feen  the  ftages  of  generation'  in  the  meaner 
animals,  let  us  take  a  view  of  its  prpgrefs  in  man  ;  and  trace 
the  feeble  beginnings  of  our  own  exigence.  An  account  of 
the  lowlinefs  of  our  own  origin,  if  it  cannot  auiufe,  will  at 
leail  ferve  to  humble  us  ;  and  it  may  take  from  our  pride, 
though  it  fails  to  gratify  our  curiofity.  We  cannot  here  trace 
the  variations  of  the  beginning  animal,  as  in  the  former  in- 
fiances  ;  for  the  opportunities  of  infpetlion  are  but  few  and 
accidental :  for  this  reafon,  we  muil  be  content  often  to  fill 
up  the  blanks  of  our  hiitory  with  conjecture.  And  firft,  we  arc 
entirely  ignorant  of  the  ftate  of  the  infant  in  the  womb,  im- 
mediately after  conception ;  but  we  have  good  reafon  to  believe, 
that  it  proceeds,  as  in  moft  other  animals,  from  the  egg*.  Ana- 
tomifts  inform  us,  that  four  days  after  conception,  there  is 
found  in  the  womb  an  oval  fubflance,  about  the  fize  of  a  fmall 

*  This  hiftory  of  the  child  in  the  v/omb  is  tranflated  from  mr.  BufFon,  with 
foine  alteration*. 
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pea,  but  longer  one  way  than  the  other ;  this  little  body  is 
formed  by  an  extremely  fine  membrane,  enclofing  a  liquor  a 
good  deal  rcfembling  the  white  of  an  egg  :  in  this  may,  even 
then,  be  perceived,  feveral  fmall  fibres,  united  together,  which 
form  the  firft  rudiments  of  the  embryo.  Befide  thefe,  are  feen 
another  fet  of  fibres,  which  foon  after  become  the  placenta,  or 
that  body  by  which  the  animal  is  fupplied  with  nourimment. 

Seven  days  after  conception,  we  can  readily  diftinguifh  by 
the  eye,  the  firfl  lineaments  of  the  child  in  :he  womb.  How- 
ever, they  are  as  yet  without  form  ;  ihov/ing,  at  the  end  of  fe- 
ven  days,  pretty  much  fuch  an  appearance  as  that  of  the  chic- 
ken, after  four  and  twenty  hours,  being  a  fmall  jelly-like  irnfs, 
yet  exhibiting  the  rudiments  of  the  head  ;  the  trunk  is  barely 
vifible  ;  there  likewife  is  to  be  difcerned  a  {mail  aflemblage  of 
fibres  ifiuing  from  the  body  of  the  infant,  which  afterwards 
become  the  blood-veiTcls  that  convey  nourifhment  from  the 
placenta  to  the  child,  while  enclofed  in  the  womb. 

Fifteen  days  after  conception,  the  head  becomes  diftindly 
vifible,  and  even  the  mod  prominent  features  of  the  vifage  be- 
gin to  appear.  The  nofe  is  a  little  elevated  ;  there  are  two 
black  fpecks  in  the  place  of  eyes ;  and  two  little  holes  where 
the  ears  are  afterwards  feen.  The  body  of  the  embryo  alfo  is 
grown  larger  •,  and,  both  above  and  below,  are  feen  two  little 
protuberances,  which  mark  the  places  from  whence  the  arms 
and  thighs  are  to  proceed.  The  length  of  the  whole  body,  at 
this  time,  is  lefs  than  half  an  inch. 

At  the  end  of  three  weeks,  the  body  has  received  very  little 
increafe  ;  but  the  legs  and  feet,  with  the  hands  and  arms,  are 
become  apparent.  The  growth  of  the  arms  is  more  fpcedy 
than  that  of  the  legj  ;  and  th(  -  are  fooncr  feparated 

than  the  toes.  About  this  time,  the  internal  parts  are  found, 
upon  diiTe&ion,  to  become  diilinguifhable.  The  places  of  the 
bones  are  mailed  by  fmall  thread-like  fubftances,  that  are  yet 
more  fluid  even  than  a  jelly.  Among  them,  the  ribs  are  dif- 
tinguifhable,  like  threads  alfo,  difpofeJ.  on  each  fide  of  the 
fpinc  :  and  even  tin:  fingers  and  toes  fcarce  exceed  hairs  in 
thicknefs. 

VOL.  I.  a  L 
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In  a  month,  the  embryo  is  an  inch  long  ;  the  body  is  bent 
forward,  a  fituation  which  it  almoft  always  affumes  in  the 
womb,  either  becaufe  a  pofture  of  this  kind  is  the  moft  eafy, 
or  becaufe  it  takes  up  the  leaft  room.  The  human  figure  is 
now  no  longer  doubtful ;  every  part  of  the  face  is  diftinguifh- 
able ;  the  body  is  fketched  out ;  the  bowels  are  to  be  diftin- 
guifhed  as  threads ;  the  bones  are  ftill  quite  foft,  but  in  fome 
places  beginning  to  aflume  a  greater  rigidity  ;  the  blood-vef- 
fels  that  go  to  the  placenta,  which,  as  was  faid,  contributes  toy 
the  child's  nourifhment,  are  plainly  feen  ifluing  from  the  navel 
(being  therefore  called  the  umbilical  veffels)  and  going  to 
fpread  themfelves  upon  the  placenta.  According  to  Hippo- 
crates, the  male  embryo  developes  fooner  than  the  female  :  he 
adds,  that,  at  the  end  of  thirty  days,  the  parts  of  the  body  of 
the  male  are  diftinguifhable  ;  while  thofe  of  the  female  are 
not  equally  fo  till  ten  days  after. 

In  fix  weeks,  the  embryo  is  grown  to  two  inches  long  ;  the 
human  figure  begins  to  grow  every  day  more  perfect ;  the  head 
being  ftill  much  larger,  in  proportion  to  the  reft  of  the  body  ; 
and  the  motion  of  the  heart  is  perceived  almoit  by  the  eye.  It 
has  been  feen  to  beat  in  an  embryo  of  fifty  days  old,  a  long 
time  after  it  has  been  taken  out  of  the  womb. 

In  two  months,  the  embryo  is  more  than  two  inches  in 
length.  The  offification  is  perceivable  in  the  arms  and  thighsr 
and  in  the  point  of  the  chin,  the  under  jaw  being  greatly  ad- 
vanced before  the  upper.  Thefe  parts,  however,  may  as  yet  be 
confidered  as  bony  points,  rather  than  as  bones.  The  umbili- 
cal vefTels,  which  before  went  fide  by  fide,  are  now  begun  to 
be  twifted,  like  a  rope,  one  over  the  other,  and  go  to  join  with 
>he  placenta,  which  as  yet  is  but  fmall. 

In  three  months,  the  embryo  is  above  three  inches  long, 
and  weighs  about  three  ounces.  Hippocrates  obferves,  that  not 
till  then  the  mother  perceives  the  child's  motion  ;  and  he  adds, 
that,  in  female  children,  the  motion  is  not  obfervable  till  the 
end  of  four  months.  However,  this  is  no  general  rule,  as  there 
are  women  who  affert,  that  they  perceived  themfelves  to  be 
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quick  with  child,  as  their  expreflion  is,  at  the  end  of  two 
months ;  fo  that  this  quicknefs  feems  rather  to  arife  from  the 
proportion  between  the  child's  flrength,  and  the  mother's  fen- 
fibility,  than  from  any  determinate  period  of  time.  At  all 
times,  however,  the  child  is  equally  alive  ;  and,  confequently, 
thofe  juries  of  matrons  that  are  to  determine  upon  the  preg- 
nancy of  criminals,  mould  not  enquire  whether  the  woman 
be  quick,  but  whether  me  be  with  child ;  if  the  latter  be  per- 
ceivable, the  former  follows  of  courfe. 

Four  months  and  a  half  after  conception,  the  embryo  is  from 
fix  to  feven  inches  long.  All  the  parts  are  fo  augmented,  that 
even  their  proportions  are  now  diftinguifhable.  The  very  nails 
begin  to  appear  on  the  fingers  and  toes  ;  and  the  flomach  and 
intcftines  already  begin  to  perform  their  functions  of  receiving 
and  digefting.  In  the  flomach  is  found  a  liquor  fimilar  to  that 
in  which  the  embryo  floats ;  in  one  part  of  the  interlines,  a 
milky  fubftance  ;  and,  in  the  other,  an  excrementitious.  There 
is  found,  alio,  a  fmall  quantity  of  bile  in  the  gall-bladder  ;  and 
fome  urine  in  its  own  proper  receptacle.  By  this  time  alfo, 
the  pofture  of  the  embryo  feems  to  be  determined.  The  head 
is  bent  forward,  fo  that  the  chin  feems  to  reft  upon  its  breaft  ; 
the  knees  are  raifed  up  towards  the  head,  and  the  legs  bent 
backward,  fomewhat  refembling  the  pofture  of  thofe  who  fit 
on  their  haunches.  Sometimes  the  knees  are  raifed  fo  high  as 

o 

to  touch  the  cheeks,  and  the  feet  are  croft  over  each  other ; 
the  arms  are  laid  upon  the  breaft,  while  one  of  the  hands,  and 
often  both,  touch  the  vifage  ;  fometimes  the  hands  are  (hut, 
and  fometimes,  alfo,  the  arms  are  found  hanging  down  by  the 
body.  Thefe  are  the  moft  ufual  po (lures  which  tlie  embryo 
aflumes  ;  but  thefe  it  is  frequently  known  to  change  ;  and  it 
is  owing  to  thefe  alterations  that  the  mother  fo  frequently  feels 
thofe  twitches,  which  are  ufually  attended  with  pain. 

The  embryo,  thus  fituated,  is  ftirnimed  by  nature  with  all 
things   proper  for  its  fupport ;  and  as  .it  incrcafes  in  fize;  its 
nourimment  alfo   n  found  tolbjpreafe  with  it.  As  foon  ; 
firft  begins  to  grow  in  the  womb,  that  receptacle,  from  being 
very  fmall,  growalarger  ;  and,  what  is  more  furprifmg,  tLi 
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every  day.  The  fides  of  a  bladder  as  we  know,  the  more  they 
are  diftended,  the  more  they  become  thin.  But  here,  the  larger 
the  womb  grows,  the  more  it  appears  to  thicken.  Within  this 
the  embryo  is  ftill  farther  involved,  in  two  membranes,  called 
the  chorion  and  amnios,  and  floats  in  a  thin  tranfparent  fluid, 
upon  which  it  feems,  in  fome  meafure,  to  fubfift.  However, 
the  great  ftorehoufe,  from  whence  its  chief  nouriihment  is  fup- 
plied,  is  called  the  placenta  ;  a  red  fubftance  fomew^t  refem- 
bling  a  fponge,  that  adheres  to  the  in  fide  of  the  womb,  and 
communicates,  by  the  umbilical  veffels,  with  the  embryo. 
Thefe  umbilical  vefTels,  which  confift  of  a  vein  and  two  arte- 
ries, ifTue  from  the  navel  of  the  child,  and  are  branched  out 
upon  the  placenta  ;  where  they,  in  fact,  feem  to  form  its  fub- 
ftance ;  and,  if  I  may  fo  exprefs  it,  to  fuck  up  their  nourifli- 
ment  from  the  womb,  and  the  fluids  contained  therein.  The 
blood  thus  received  from  the  womb,  by  the  placenta,  and  com- 
municated by  the  umbilical  vein  to  the  body  of  the  embryo,  is 
conveyed  to  the  heart ;  where,  without  ever  paffmg  into  the 
lungs,  as  in  the  born  infant,  it  takes  a  fhorter  courfe  ;  for,  en- 
tering the  right  auricle  of  the  heart,  inftead  of  pafiing  up  into 
the  pulmonary  artery,  it  feems  to  break  this  partition,  and 
goes  dire&ly  through  the  body  of  the  heart,  by  an  opening 
called  the  foramen  ovale,  and  from  thence  to  the  aorta,  or  great 
artery  ;  by  which  it  is  driven  into  all  parts  of  the  body.  Thus 
we  fee  the  placenta,  in  fome  meafure,  fupplying  the  place  of 
lungs;  for,  as  the  little  animal  can  receive  no  air  by  infpira- 
tion,  the  lungs  are  therefore  ufelefs.  But  we  fee  the  placenta 
converting  the  fluid  of  the  womb  into  blood,  and  fending  it, 
by  the  umbilical  vein,  to  the  heart  ;  from  whence  it  is  dif- 
patched  by  a  quicker  and  fhorter  circulation  through  the  whole 
frame. 

In  this  manner  the  embryo  repofes  in  the  womb  ;  fupplied 
with  that  nourimment  which  is  fitted  to  its  neceffities,  and 
furnifhed  with  thofe  organs  that  are  adapted  to  its  fituation. 
As  its  fenfations  are  but  few,  its  wants  are  in  the  fame  pro- 
portion ;  and  it  is  probable  mat  fleep,  with  fcarce  any  inter- 
vals, marks  the  earlieft  period  of  animal  life.  As  the  little 
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creature,  however,  gathers  drength  and  fize,  it  feems  to  be- 
come more  wakeful  and  uneafy  •,  even  in  the  womb  it  begins 
to  feel  the  want  of  fomething  that  it  does  not  poflefs  •,  a  fen- 
fa  tion  that  feems  coeval  with  man's  nature,  and  never  leaves 
him  till  he  dies.  The  embryo  even  then  begins  to  ftruggle  for 
a  date  more  marked  by  pleafure  and  pain,  and,  from  about 
the  fixth  month,  begins  to  give  the  mother  warning  of  the 
greater  *uin  flic  is  yet  to  endure.  The  continuation  of  preg- 
nancy, in  woman,  is  ufually  nine  months  ;  but  there  have 
been  many  inftances  when  the  child  has  lived  that  was  born 
at  feven ;  and  fome  alfo,  are  found  to  continue  pregnant  a 
month  above  the  ufual  time.  When  the  appointed  time  ap- 
proaches, the  infant?  that  has  for  fome  months  been  giving 
painful  proofs  of  its  exiftence,  now  begins  to  increafe  its  ef- 
forts for  liberty.  The  head  is  applied  downward,  to  the  aper- 
ture of  the  womb,  and  by,  reiterated  efforts,  it  endeavours  to 
extend  the  fame  :  thefe  endeavours  produce  the  pain  which 
all  women,  in  labour,  feel  in  fome  degree  ;  thofe  of  ftrong 
conditutions  the  lead,  thofe  mod  weakly  the  mod  feverely, 
fmce  we  learn,  that  the  women  of  Africa  always  deliver  them- 
felves,  and  are  well  a  few  hours  after  ;  while  thofe  of  Europe 
reqirre  afliftance,  and  recover  more  flowly.  Thus  the  infant, 
dill  continuing  to  pufh  with  its  head  forward,  by  the  repeti- 
tion of  its  endeavours,  at  lad  fucceeds,  and  iflues  into  life. 
The  blood,  \\hich  had  hitherto  palled  through  the  heart,  now 
takes  a  wider  circuit ;  and  the  foramen  ovalc  clofes ;  the  lungs, 
that  had  till  this  time  been  inaclive,  now  firft  begin  their 
functions  ;  the  air  ruflies  in  to  didend  them  ;  and  this  pro- 
duces the  fird  fenfation  of  pain,  which  the  infant  exprefies  by 
a  mriek ;  fo  that  the  beginning  of  our  lives,  as  well  as  the 
end,  is  marked  with  anguiih.* 

From  comparing  thefe  accounts,  we  perceive  that  the  mod 
laboured  generation  is  the  mod  perfect ;  'and  that  the  animal, 
which,  in  proportion  to  its  bulk,  takes  the  longed  time  for  pro- 
duction, is  always  the  mod  complete  when  finifhed.  Of  all 
others,  man  feems  the  flowed  in  coming  into  life,  as  he  is  the 

*  Bonnet   Contempht.  dc  la  Ncitv.rc.  vol.  i.  p-  212. 
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fioweft  in  coming  to  perfection  j  other  animals,  of  the  fame 
bulk,  feldom  remain  in  the  womb  above  fix  months,  while  he 
continues  nine  ;  and  even  after  his  birth,  appears  more  than 
any  other  to  have  his  ftate  of  imbecility  prolonged. 

We  may  obferve  alfo,  that  that  generation  is  the  mod  com- 
plete in  which  the  feweft  animals  are  produced  :  nature,  by 
"attending  to  the  production  of  one  at  a  time,  feems  to  exert 
all  her  efforts  in  bringing  it  to  perfection  ;  but,  where  this  at- 
tention is  divided,  the  animals  fo  produced  come  into  the  world 
with  partial  advantages.  In  this  manner  twins  are  never,  at 
leaft  while  infants,  fo  large,  or  fo  ftrong,  as  thofe  that  come 
fingly  into  the  world  j  each  having,  in  fome  meafure,  robbed 
the  other  of  its  right  ;  as  that  fupport,  which  nature  meant 
for  one,  has  been  prodigally  divided. 

In  this  manner,  as  thofe  animals  are  the  bed  that  are  pro- 
duced fingly,  fo  we  find  that  the  nobleft  animals  are  ever,  the 
leaft  fruitful.  Thefe  are  feen  ufually  to  bring  forth  but  one  at 
a  time,  and  to  place  all  their  attention  upon  that  alone.  On  the 
other  hand,  all  oviparous  kinds  produce  in  amazing  plenty  ; 
and  even  the  lower  tribes  of  viviparous  animals  increafe  in  a 
feeming  proportion  to  their  minutenefs  and  imperfection. 
Nature  feems  lavifli  of  life  in  the  Idwcr  orders  of  the  cre- 
ation ;  and,  as  if  fhe  meant  them  entirely  for  the  ufe  of  the 
nobler  races,  fhe  appears  to  have  bellowed  greater  pains  in 
multiplying  the  number  than  in  completing  the  kind.  In  this 
manner,  while  the  elephant,  and  the  horfe,  bring  forth  but 
one  a  ta  time,  the  fpider  and  the  beetle  are  feen  to  produce 
a  thoufand  ;  and  even  among  the  fmaller  quadrupeds  them- 
felves,  all  the  inferior  kinds  are  extremely  fertile  ;  any  one 
of  thefe  being  found,  in  a  very  few  months,  to  become  the 
parentyof  a  numerous  progeny. 

In  this  manner,  therefore,  the  fmalleft  animals  multiply  in 
the  greatefl  proportion,  and  we  have  reafon  to  thank  Provi- 
dence that  the  moil  formidable  animals  are  the  leaft  fruitful. 
Had  the  lion  and  the  tygcr  the  fame  degree  of  fecundity  with 
the  rabbit,  or  the  rat,  all  the  arts  of  man  would  be  unable 
to  -cuppofe  thefe  fierce  invaders  ,  and  we  (liould  foon  perceive 
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them  become  the  tyrants  of  thofe  who  claim  the  krrdfhip  of 
the  creation.  But  Heaven,  in  this  refpect,  has  wifely  confulted 
the  advantage  of  all.  It  has  oppofed  to  man  only  fuch  ene- 
mies as  he  has  art  and  ftrength  to  conquer  ;  and  as  large  ani- 
mals require  proportional  fupplies,  nature  was  unwilling  to 
give  new  life,  where  it,  in  fome  meafure,  denied  the  neceflary 
means  of  fubiiftence. 

In  confequence  of  this  pre-eftablifhed  order,  the  animals 
that  are  endowed  with  the  mod  perfect  methods  of  genera- 
tion, and  bring  forth  but  one  at  a  time,  feldom  begin  to  pro- 
create till  they  have  almofl  acquired  their  full  growth.  On 
the  other  hand,  thofe  which  bring  forth  many,  engender  be- 
fore they  have  arrived  at  half  their  natural  fize.  The  horfe, 
and  the  bull,  come  almoft  to  perfection  before  they  begin  to 
generate  5  the  hog,  and  the  rabbit,  fcarce  leave  the  teat  before 
they  become  parents  themfelves.  In  whatever  light,  therefore, 
we  confider  this  fubject,  we  mail  find  that  all*  creatures  ap- 
proa'ch  moil  to  perfection,  whofe  generation  mod  nearly  re- 
fembles  that  of  man.  The  reptile  produced  from  cutting  is 
but  one  degree  above  the  vegetable.  The  animal  produced 
from  the  eggs  is  Mill  a  flep  higher  in  the  fcale  of  evidence  ; 
that  clafs  of  animals  which  are  brought  forth  alive,  are  flill 
more  exalted.  Of  thcfe,  fuch  as  bring  forth  one  at  a  time  are 
the  mod  complete ;  and  foremoft  of  thefe  (lands  man,  the 
greatmafter  of  all,  who  feems  to  have  united  the  perfections 
of  all  the  reft  in  hi*  formation. 



CHAP.         II. 

Tf:c  Infancy  of  JMan. 

WHEN  \ve  take  a  furvey  of  the  various  claffes  of  ani- 
mals, and  examine  their  ftrength,  their  beauty  or  their 
ftructure,  we  (hall  find  man  to  poiTefs  moil  of  thofe  advantages 
united,  which  the  reft  enjoy  partially.  Infinitely  fupcrior  to  all 
others  in  the  powers  of  the  underilanding,  he  is  alfo  fuperior 
to  them  in  the  firnefs  and  proportions  of  his  form.  He  would, 
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indeed,  have  been  one  of  the  moft  miferable  beings  upon 
earth,  if,  with  a  fentient  mind,  he  was  fo  formed  as  to  be  in- 
capable of  obeying  its  impulfe  ;  but  nature  has  otherwife  pro- 
vided ;  as  with  the  moft  extenfive  intellects  to  command,  fhe 
has  furnifhed  him  with  a  body  the  beft  fitted  for  obedience. 

In  infancy*,  however,  that  mind,  and  this  body,  form  the 
moft  helplefs  union  in  all  animated  nature  ;  and,  if  any  thing 
can  give  us  a  picture  of  complete  imbecility,  it  is  a  man  when 
juft  come  into  the  world.  The  infant,  juft  born,  ft  \nds  in  need 
of  all  things,  without  the  power  of  procuring  any.  The  lower 
races  of  animals,  upon  being  produced,  are  active,  vigorous, 
and  capable  of  felf-fupport ;  but  the  infant  is  obliged  to  wait 
in  helplefs  expectation  ;  and  its  cries  are  its  only  aid  to  pro- 
cure fubfiftence. 

An  infant  juft  born  maybe  faid  to  come  from  one  element 
into  another  •,  for,  from  the  watry  fluid  in  which  it  was  fur- 
rounded,  it  now  immerges  into  air  ;  and  its  firft  cries  feem  to 
imply  how  greatly  it  regrets  the  change.  How  much  longer 
it  could  have  continued  in  a  ft  ate  of  almoft  total  infenfibility, 
in  the  womb,  is  impoflible  to  tell  ;  but  it  is  verv  probable 
that  it  could  remain  there  fome  hours  more.  In  orchr  to  throw 
fome  light  upon  this  fubjecl:,  mr.  Buffon  fo  placed  a  preg- 
nant bitch  as  that  her  puppies  were  brought  forth  in  warm 
water,  in  which  he  kept  them  above  half  an  hour  at  a  time. 
However,  he  faw  no  change  in  the  animals,  thus  newly  brought 
forth  ;  they  continued  the  whole  time  vigorous  ;  and,  dur- 
ing the  whole  time,  it  is  very  probable  that  the  blood  circu- 
lated through  the  fame  channels  through  which  it  palTed  while 
they  continued  in  the  womb. 

Almoft  all  animals  have  their  *eyes  clofcdf ,  for  fome  days 
after  being  brought  into  the  world.  The  infant  opens  them 
the  inftant  of  its  birth.  However,  it  feems  to  keep  them  fixed 
and  idle  ;  they  want  that  luftre  which  they  acquire  by  de- 
grees ;  and  if  they  happen  to  move,  it  is  rather  an  acciden- 
tal gaze  than  an  exertion  of  the  act  of  feeing.  The  light  alone 

*  JBuflbn,  vol.  ir.  p.  173.  f  Bulfcn,  ibid. 
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Teems  to  make  the  greateft  impreflion  upon  them.  The  eyes 
of  infants  are  fometimes  found  turned  to  the  place  where  it 
is  ftrongeft  ;  and  the  pupil  is  feen  to  dilate  and  diminifh,  as  in 
grown  perfons,  in  proportion  to  the  quantity  it  receives.  But 
ftill,  the  infant  is  incapable  of  diftinguiming  objects  ;  the 
fenfe  of  feeing,  like  the  reft  of  the  fenfes,  requires  an  habit  be- 
fore it  becomes  any  way  ferviceable.  All  the  fenfes  mud 
be  compared  with  each  other,  and  muft  be  made  to  correct 
the  defects  of  one  another,  before  they  can  give  juft  informa- 
tion. It  is  probable,  therefore,  that  if  the  infant  could  exprefs 
its  own  fenfations,  it  wouki  give  a  very  extraordinary  defcrip- 
tion  of  the  illufions  which  it  fuffers  from  them.  The  fight 
might,  perhaps,  be  reprefented  as  inverting  objects,  or  multi- 
plying them  ;  the  hearing,  iiiftead  of  conveying  one  uniform 
tone,  might  be  faid  to  bring  up  an  interrupted  fucceflion  of 
noifes  ;  and  the  touch  apparently  would  divide  one  body  in- 
to as  many  as  there  are  ringers  that  grafped  it.  But  all  thefe 
errors  are  loft  in  one  common  confufed  idea  of  exiftence  ; 
and  it  is  happy  for  the  infant,  that  it  then  can  make  but  very 
little  ufe  of  its  fenfes,  when  they  could  ferve  only  to  bring  it 
falfe  information. 

If  there  be  any  diftinct  fenfations,  thofe  of  pain  feems  to  be 
much  more  frequent  and  ftronger  than  thofe  of  pleafure.  The 
infant's  cries  are  fufficient  indications  of  the  uneafmefs  it  mufh 
at  every  interval  endure  ;  while,  in  the  beginning,  it  has  got 
no  external  marks  to  teftify  its  fatisfaclions.  It  is  not  till  after 
forty  days  that  it  is  feen  to  fmile  ;  and  not  till  that  time  alfo, 
the  tears  begin  to  appear,  its  former  expreflions  of  uneafmefs 
being  always  without  them.  As  to  any  other  marks  of  the 
paflions,  the  infant  being  as  yet  almoft  without  them,  it  can 
exprefs  none  of  them  in  its  vifage  ;  which,  except  in  the  act 
of  crying  and  laughing,  is  fixed  in  a  fettled  ferenity.  All  the 
other  parts  of  the  body  feem  equally  relaxed  and  feeble  :  its 
motions  are  uncertain,  and  its  poftures  without  choice  j  it  is 
unable  to  ftand  upright  j  its  hams  are  yet  bent,  from  die  ha- 
bit which  it  received  from  its  pofition  in  the  womb  ;  it  has  not 
(trength  enough  in  its  arms  to  ftretch  them  forward,  much 
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Jefs  to  grafp  any  thing  with  its  hands  •,  it  reds  jud  in  the  pof- 
ture  it  is  laid  ;  and,  if  abandoned,  mud  flill  continue  in  the 
fame  pofuion. 

Neverthelefs,  though  this  be  the  defcription  of  infancy 
among  mankind  in  general,  there  are  countries,  and  races, 
among  whom  infancy  does  not  feem  marked  with  fuch  utter 
imbecility,  but  where  the  children,  not  long  after  they  arc 
born,  appear  poffefled  of  a- greater  mare  cf  felf-fupport.  The 
children  of  negroes  have  a  furprifing  degree  of  this  prema- 
ture indudry  :  they  are  able  to  walk  at  two  months  ;  or,  at 
lead,  to  move  from  one  place  to  another  :  they  alfo  hang  to 
the  mother's  back  without  any  afliftance,  and  feize  the  bread 
over  her  moulder,  continuing  in  this  pofture  till  fhe  thinks 
proper  to  lay  them  down.  This  is  very  different  in  the  chil- 
dren of  our  countries,  that  feidoin  are  able  to  walk  under  a. 
twelvemonth. 

The  {kin  of  children  newly  brought  forth,  is  always  red, 
proceeding  from  its  tranfparency,  by  which  the  blood  beneath 
appears  more  confpicuous.  Some  fay  that  this  rednefs  is  great- 
cd  in  thofe  children  that  are  afterwards  about  to  have  the 
fined  complexions  ;  and  it  dands  to  reafon  that  it  mould  be 
fo,  fince  the  thinned  (kins  are  always  the  faired.  The  fize  of  a 
new-born  infant  is  generally  about  twenty  inches,  and  its  weight 
about  twelve  pounds.  The  head  is  large,  and  all  the  members 
delicate,  foft  and  puffy.  Thefe  appearances  alter  with  its 
age  ;  as  it  grows  older,  the  head  becomes  lefs  in  proportion  to 
the  red  of  the  body  \  the  flefh  hardens  j  the  bones,  that  be- 
fore birth  grew  very  thick  in  proportion,  now  lengthen  by  de- 
grees, and  the  human  figure  more  and  more  acquires  its  due 
dimenfions.  In  fuch  children,  however,  as  are  but  feeble  or 
fickly,  the  head  always  continues  too  big  for  the  body  ;  the 
heads  of  dwarfs  being  extremely  large  in  proportion. 

Infants,  when  newly  born,  pafs  mod  of  their  time  in  fleep- 
ing,  and  awake  with  crying,   excited  either  by  fenfations  of 
pain,  or  of  hunger.  Man,  when  come  to  maturity,  but  rarely \ 
feels  the  want  of  food,  as  eating  twice  or  thrice  in  the  four  and 
twenty  hours  is  known  to  fuffice  the  mod  voracious  ;  but  the 
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infant  may  be  considered  as  a  little  glutton,  whofe  only  ; 
fare  confids  in  its  appetite  ;  and  this,  except  when  it  flceps, 
it  is  never  eafy  without  fatisfying.  Thus  nature  has  adapted 
different  defires  to  the  different  periods  of  life  •,  each  as  it 
feems  mod  necefTary  for  human  fupport  or  fucceflion.  \V 
the  animal  is  yet  forming,  hunger  excites  it  to  that  fupply 
which  is  neceilary  for  its  growth  ;  when  it  is  completely 
formed,  a  different  appetite  takes  place,  that  incites  it  to  com- 
municate exiftence.  Thefe  t\vo  defires  take  up  the  whole  at- 
tention at  different  periods,  but  are  very  feldom  found  to  pre- 
vail drongly  together  in  the  fame  age  ;  one  pleafure  ever  ferv- 
ing  to  reprefs  the  other  :  and,  if  we  find  a  perfon  of  full  age, 
placing  a  principal  part  of  his  happinefs  in  the  nature  and 
quantity  of  his  food,  we  have  drong  reafons  to  fufpecl:,  that 
with  refpecl  to  his  other  appetites,  he  dill  retains  a  part  of 
the  imbecility  of  his  childhood. 

It  is  extraordinary  enough,  however,  that  infants,  who  are 
thus  more  voracious  than  grown  perfons,  are  nriverthelefs  more 
capable  of  fuftaining  hunger.  We  have  feveral  inftances,  in 
accidental  cafes  of  famine,  in  which  the  child  has  been  known 
to  furvive  the  parent ;  and  they  have  been  feen  clinging  to  the 
bread  of  their  dead  mother.  Their  little  bodies,  alfo,  are  more 
patient  of  cold  ;  and  we  have  fimilar  inftances  of  the  mother's 
peri(hing  in  the  fnow,  while  the  infant  has  been  found  alive 
befide  her.  However,  if  we  examine  the  internal  druclure  of 
infants,  we  mall  find  an  obvious  reafon  for  both  thefe  advanta- 
ges. Their  blood-veflels  are  known  to  be  much  larger  than  in 
adults  •,  and  their  nerves  much  thicker  and  fofter  :  thus,  being 
fcirniflied  with  a  more  copious  quantity  of  juices,  both  of  the 
nervous  and  fanguinary  kinds,  the  infant  finds  a  temporary 
fuftenance  in  this  fuperfluity,  and  does  not  expire  till  both  are 
cxhauded.  The  circulation  alfo  being  larger  and  quicker,  fup- 
plies  it  with  proportionable  warmth,  fo  that  it  is  more  capable 
of  refilling  the  accidental  rigours  of  the  weather. 

The  fird  nourifhment  of  infants  is  well  known  to  be  the 
mother's  milk  ;  and,  what  is  remarkable,  the  infant  itfelf  has 
milk  in  its  own  breads,  which  may  be  fqueezed  out  by  com- 
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preflion  :  this  nourifhment  becomes  lefs  grateful  as  the  clulcl 
gathers  ftrengthj  and  perhaps,  alfo,  more  unwholefome.  How- 
ever, in  cold  countries,  which  are  unfavourable  to  propagation* 
and  where  the  female  has  feldom  above  three  or  four  children 
at  the  moft,  during  her  life,  ihe  continues  to  fuckle  the  child 
for  four  or  five  years  together.  In  this  manner  the  mothers  of 
Canada  and  Greenland  are  often  feen  fuckling  two  or  three 
children  of  different  ages,  at  a  time. 

The  life  of  infants  is  very  precarious,  till  the  age  of  three 
or  four,  from  which  time  it  becomes  more  fecure  ;  and  when 
a  child  arrives  at  its  feventh  year,  it  is  then  confidered  as  a 
more  certain  life,  as  mr.  Buffbn  aiTerts,  than  at  any  other  age 
whatever.  It  appears,  from  Simpfon's  Tables,  that  of  a  certain 
number  of  children  born  at  the  fame  time,  a  fourth  part  are 
found  dead,  at  the  end  of  the  firft  year  ;  more  than  two-thirds- 
at  the  end  of  the  fecond  ;  and,  at  leaft,  half,  at  the  end  of  the 
third  :  fo  that  thofe  who  live  to  be  above  three  years  old,  are 
indulged  a  longer  term  than  half  the  reft  of  their  fellow- 
creatures.  Neverthelefs,  life,  at  that  period,  may  be  corifider- 
ed  as  mere  animal  exiftence  ;  and  rather  a  preparation  for, 
than  an  enjoyment  of  thofe  fatisfaclions,  both  of  mind  and 
body,  that  make  life  of  real  value  :  and  hence  it  is  more  na- 
tural for  mankind  to  deplore  a  fellow-creature,  cut  off  in  the 
bloom  of  life,  than  one  dying  in  early  infancy.  The  one,  by 
living  up  to  youth,  and  thus  wading  through  the  difadvanta- 
geous  parts  of  exiftence,  feems  to  have  earned  a  fhort  conti- 
nuance of  its  enjoyments  ;  the  infant,  on  the  contrary,  has 
ferved  but  a  fhort  apprenticefliip  to  pain  ;  and,  when  taken 
away,  may  be  confidered  as  refcued  from  a  long  continuance 
of  mifery. 

There  is  fomething  very  remarkable  in  the  growth  of  the 
human  body*.  The  embryo  in  the  womb  continues  to  increafe 
{lill  more,  and  more,  till  it  is  born.  On  the  other  hand,  the 
child's  growth  is  lefs  every  year,  till  the  time  of  puberty, 
when  it  feems  to  ftart  up  of  a  fudden. 

*  BufTon,  vol.  iv.  p.  173. 


ANIMALS.  277 

Thus,  for  inftance,  the  embryo,  which  is  an  inch  long,  in 
the  firft  month,  grows  but  one  inch  and  a  quarter  in  the  fe- 
cond  ;  it  then  grows  one  and  a  half  in  the  third  ;  two  and  a 
half  in  the  fourth  ;  and  in  this  manner  it  keeps  increafmg,  till, 
in  the  laft  month  of  its  continuance,  it  is  a&ually  found  to 
grow  four  inches  ;  and,  in  the  whole,  about  eighteen  inches 
long.  But.it  is  otherwife  with  the  child  when  born  :  if  we 
fuppofe  it  eighteen  inches  at  that  time,  it  grows,  in  the  firft 
year,  fix  or  feven  inches  ;  in  the  fecond  year,  it  grows  but 
four  inches  ;  in  the  third  year,  about  three  ;  and  fo  on,  at 
the  rate  of  about  an  inch  and  a  half,  or  two  inches,  each  year, 
till  the  time  of  puberty,  when  nature  feems  to  make  one 
great  laft  effort,  to  complete  her  work,  and  unfold  the  whole 
animal  machine. 

The  growth  of  the  mind  in  children  feems  to  correfpond 
with  that  of  the  body.  The  comparative  progrefs  of  the  un- 
derftanding  is  greater  in  infants  than  in  children  of  three  or 
four  years  old.  If  we  only  reflect  a  moment  on  the  amazing 
acquifitions  that  an  infant  makes  in  the  firft  and  fecond  years 
of  life,  we  fhall  have  much  caufe  for  wonder.  Being  fent  into 
a  world  where  every  thing  is  new  and  unknown,  the  firft 
months  of  life  are  fpent  in  a  kind  of  torpid  amazement  ;  an 
attention  diftracted  by  the  multiplicity  of  objects  that  prefs 
to  be  known.  The  firft  labour,  therefore,  of  the  little  learner 
is,  to  correct  the  illufions  of  the  fenfes,  to  diftinguifh  one  ob- 
ject from  another,  and  to  exert  the  memory,  fo  as  to  know 
them  again.  In  this  manner  a  child  of  a  year  old  has  already 
made  a  thoufand  experiments  ;  all  which  it  has  properly  rang- 
ed, and  diftincUy  remembers.,  Light,  heat,  fire,  f \\eets,  and 
bitters,  founds  foft  or  terrible,  are  all  diftingiiiihed  at  the  end 
of  a  very  few  months.  Befides  this,  every  perfon  the  child 
knows,  every  individual  object  it  becomes  fond  of,  its  rattles, 
or  its  bells,  may  be  all  confidered  as  fo  many  new  lefibns  to 
the  young  mind,  with  which  it  has  not  become  acquainted, 
without  repeated  exertions  of  the  underftanding.  At  this  pe- 
riod of  life,  the  knowledge  of  every  individual  object  cannot 
be  acquired  without  the  fame  effort,  which,  when  grown  up, 
is  employed  upon  the  moft  abftraft  idea ;  every  thing  the  child 
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hears  or  fees,  all  the  marks  and  characters  of  nature,  are  as 
much  unknown,  and  require  the  fame  attention  to  attain,  as 
if  the  reader  were  fet  to  undcrftand  the  chara£fcers  of  an  Ethi- 
opia manufcript :  and  yet  we  fee  in  how  fhort  a  time  the  little 
ftudent  begins  to  underftand  them  all,  and  to  give  evident 
marks  of  early  mduftry. 

It  is  very  amufing  to  purfue  the  young  mind,  while  em- 
ployed in  its  firft  attainments.  At  about  a  year  old,  the  fame 
necellitics  that  firft  engaged  its  faculties,  encreafe,  as  its  ac- 
quaintance with  nature  enlarges.  Its  ftudies^  therefore,  if  I 
may  ufe  the  expreffion,  are  no  way  relaxed  ;  for,  having  ex- 
perienced what  gave  pleafure  at  one  time,  it  defir-es  a  repeti- 
tion of  it  from  the  fame  object  ;  and,  in  order  to  obtain  this, 
that  object  rnuft  be  pointed  out  :  here,  therefore,  a  new  ne- 
ceflity  arifes,  which,  very  often,  neither  its  little  arts  nor  im- 
portunities can  remove  ;  fo  that  the  child  is  at  laft  obliged  to 
fet  about  naming  the  objects  it  defires  to  pofTefs  or  avoid.  In 
beginning  to  fpeak,  which  is  ufually  about  a  year  old,  children 
find  a  thoufancl  difficulties.  It  is  not  without  repeated  trials  that 
they  come  to  pronounce  any  one  of  the  letters  ;  nor  without 
an  effort  of  the  memory,  that  they  can  retain  them.  For  this 
reafon,  we  frequently  fee  them  attempting  a  found  which  they 
had  learned,  but  forgot  ;  and  when  they  have  failed,  I  have 
often  feen  their  attempt  attended  with  apparent  confufion. 
The  letters  fooneil  learned,  are  thofe  which  are  moft  eafily 
formed  ;  thus  A  and  B  require  an  obvious  difpofition  of  the 
organs,  and  their  pronunciation  is  confequently  foon  attain- 
ed. Z  and  R,  which  require  a  more  complicated  pofition,  are 
learned  with  greater  difficulty.  And  this  may,  perhaps,  be  the 
reafon  why  the  children  in  fome  'countries  fpeak  fooner  than 
in  others  ;  for  the  letters  moftly  occurring  in  the  language  of 
one  country,  being  fuch  as  are  of  eafy  pronunciation,  that  lan- 
guage is  of  courfe  more  eafily  attained.  In  this  manner,  the 
children  of  the  Italians  are  faid  to  fpeak  fooner  than  thofe  of  the 
Germans  ;  the  language  of  the  one  being  fmooth  and  open  ; 
that  of  the  other  crowded  with  confonants,  and  extremely 
guttural. 
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But  be  tliis  as  it  will,    in  all  countries,  children  arc  found 

to   exprcfs  the  greateft  pnrt    of  their  wants   by   the  time 

arrive  at  two  years  old  ;  and  from  the  moment  the  necef- 

firy  of   learning  new  words  ceaies,    they  relax  their  iiu'uftry. 

It  is  then  that   the  mind,    like  the  body,  feems  every  year  to 

make  flow  advances  ;  and,  in  order  to  fpur  up  attention,  many 

fyf terns  of  education  have  been  contrived. 

Almoft  every  philofopher  who  has  written  on  the  education 
cf  children,  has  been  willing  to  point  out  a  method  of  lili 
own,  chief? y  profeffing  to  advance  the  health,  and  improve  thi 
intellects  at  the  feme  time.  Thefe  are  ufually  found  to  begin 
with  finding  nothing  right  in  the  common  practice  ;  and  by 
urging  a  total  reformation.  In  confequence  of  this,  nothing 
can  be  more  wild  or  imaginary  than  their  various  fyftems  of 
improvement.  Some  will  have  the  children  every  day  plunged 
in  cold  water,  in  order  to  ftrengthen  their  bodies  j  they  will 
have  them  converfe  with  the  fervants  in  nothing  but  the  Latin 
language,  in  order  to  ftrengthen  their  minds ;  every  hour  of 
the  day  inuft  be  appointed  for  its  own  ftudies,  and  the  child 
mull  learn  to  make  thefe  very  ftudies  an  amufement ;  till  about 
the  age  of  ten  or  eleven  it  becomes  a  prodigy  of  premature 
improvement.  Quite  oppofite  to  this,  we  have  others  whom  the 
courtefy  of  mankind  alfo  calls  philofophers  :  and  they  will 
have  the  child  learn  nothing  till  the  age  of  ten  or  eleven,  at 
which  the  former  has  attained  fo  much  perfection  ;  with  them 
the  mind  is  to  be  kept  empty,  until  it  has  a  proper  diftinction 
of  fome  metaphyfical  ideas  about  truth  ;  and  the  promifing  pu- 
pil is  debarred  the  ufe  of  even  his  own  faculties,  left  they  mould 
conduct  him  into  prejudice  and  error.  In  this  manner,  fome 
men,  whom  fafhion  has  celebrated  for  profound  and  fine  think- 
ers, have  given  their  hazarded  and  untried  conjectures,  upon 
one  of  the  moft  important  fubjects  in  the  world,  and  the  moft 
interefting  to  humanity.  When  men  fpeculate  at  liberty  upon 
innate  ideas,  or  the  abftracted  d inunction  betwen  will  and  pow- 
er, they  may  be  permitted  to  enjoy  their  fyftems  at  pleafure, 
as  they  are  harmlefs,  although  they  may  be  wrong  ;  but  when 
they  allege  that  children  are  to  be  every  day  plunged  in  cold 
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water,  and,  whatever  be  their  conftitution,  indifcriminately 
inured  to  cold  and  moifture  j  that  they  are  to  be  kept  wet  in 
their  feet,  to  prevent  their  catching  cold  -,  and  never  to  be  cor- 
rected when  young,  for  fear  of  breaking  their  fpirits  when  old  ; 
thefe  are  fuch  noxious  errors,  that  all  reafonable  men  fhould 
endeavour  to  oppofe  them.  Many  have  been  the  children  whom 
thefe  opinions,  begun  in  fpeculation,  have  injured  or  deftroy- 
ed  in  practice  ,  and  I  have  myfelf  feen  many  a  little  philofo- 
phical  martyr,  whom  I  wilhed,  but  was  unable,  to  relieve. 

If  any  fyftem  be  now  therefore  necefiary,  it  is  one  that 
would  ferve  to  (how  a  very  plain  point ;  that  very  little  fyftem 
is  neceflary.  The  natural  and  common  courfe  of  education  is  in 
every  refpecl:  the  beft  :  I  mean  that  in  \vhich  the  child  is  per- 
mitted to  play  among  its  little  equals,  from  whofe  fnnilar  in- 
ftruclions  it  often  gains  the  moft  ufeful  {lores  of  knowledge. 
A  child  is  not  idle  becaufe  it  is  playing  about  the  fields,  or 
purfuing  a  butterfly  j  it  is  all  this  time  ftoring  its  mind  with 
objects,  upon  the  nature,  the  properties,  and  the  relations  of 
which,  future  curiofity  may  fpeculate. 

I  have  ever  found  it  a  vain  tafk  to  try  to  make  a  child's  learn- 
ing its  amufement;  nor  do  I  fee  what  good  end  it  would  anfwer 
were  it  actually  attained.  The  child,  as  was  faid,  ought  to  have 
its  (hare  of  play,  and  it  will  be  benefited  thereby;  and,  for  every 
reafon  alfo,  it  ought  to  have  its  mare  of  labour.  The  mind,  by 
early  labour,  will  be  thus  accuftomed  to  fatigues  and  fubordi- 
nation  ;  and,  whatever  be  the  perfon's  future  employment  in 
life,  he  will  be  better  fitted  to  endure  it:  he  will  be  thus  enabled 
to  fupport  the  drudgeries  of  office  with  content ;  or  to  fill  up 
the  vacancies  of  life  with  variety.  The  child,  therefore,  mould 
by  times  be  put  to  its  duty  ;  and  be  taught  to  know,  that  the 
tafk  is  to  be  done,  or  the  punilhment  to  be  endured.  I  do  not 
object  againft  alluring  it  to  duty  by  reward  ;  but  we  well  know, 
that  the  mind  will  be  more  ftrongly  ftimulated  by  pain  ;  and 
both  may,  upon  fome  occafions,  take  their  turn  to  operate.  In 
this  manner,  a  child,  by  playing  with  its  equals  abroad,  and  la- 
bouring with  them  at  fchool,  will  acquire  more  health  and 
knowledge  than  by  being  bred  up  under  the  wing  of  any  fpecu- 
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latire  fyftem-maker  ;  and  will  be  thus  qualified  for  a  life  of 
activity  and  obedience.  It  is  true,  indeed,  that  when  educated 
in  this  manner,  the  boy  may  not  be  fo  feemingly  fenfible  and 
forward  a5  one  bred  up  under  folitary  inftru&ion  :  and,  per- 
haps, this  early  forwardnefs  is  more  engaging  than  ufeful.  It 
is  well  known,  that  many  of  thofe  children  who  have  been 
fuch  prodigies  of  literature  before  ten,  have  not  made  an  ade- 
quate progrefs  to  twenty.  It  fhould  feem,  that  they  only  began 
learning  manly  things  before  their  time  ;  and,  while  others 
were  bufied  in  picking  up  that  knowledge  adapted  to  their  age 
and  curiofity,  thefe  were  forced  upon  fubjetts  unfuited  to  their 
years  ;  and,  upon  that  account  alone,  appearing  extraordinary. 
The  flock  of  knowledge  in  both  may  be  equal ;  but  with  this 
difference,  that  each  is  yet  to  learn  what  the  other  knows. 

But  whatever  may  have  been  the  acquifitions  of  children  at 
ten  or  twelve,  their  greateft,  and  moft  rapid  progrefs  is  made 
when  they  arrive  near  the  age  of  puberty.  It  is  then  that  all 
the  powers  of  nature  feem  at  work  in  ftrengthening  the  mind, 
and  completing  the  body  :  the  youth  acquires  courage,  and  the 
virgin  modefty ;  the  mind,  with  new  fenfations,  afTumes  new 
powers  ;  it  conceives  with  greater  tenacity.  About  this  time, 
therefore,  which  is  various  in  different  countries,  more  is  learn- 
ed in  one  year,  than  in  any  two  of  the  preceding :  and,  on 
this  age  in  particular,  the  greateft  weight  of  inftrudtion  ought 
to  be  thrown. 


CHAP.       IV. 

Of  Puberty. 

IT  has  been  often  faid,  that  the  feafon  of  youth  is  the  fea- 
fon  of  pleafures  :  but  this  can  only  be  true  in  favage  coun- 
tries, where  but  little  preparation  is  made  for  the  perfection  of 
human  nature  ;  and  where  the  mind  has  but  a  very  fmall  part 
in  the  enjoyment,  It  is  otherwife  in  thofe  places  where  nature 
is  carried  to  the  higheft  pitch  of  refinement,  in  which  this  fea- 
VOL.  I.  2  N 


A  N     II  I  S  T  O  R  Y     O  I- 

fon  of  the  greateft  fenfual  delight  is  wifely  made  fubfervient  ftf 
the  fiicceeding  and  more  rational  one  of  manhood.  Youth,  with 
us,  is  but  a  fcene  of  preparation  ;  a  drama,  upon  the  right  con^ 
duel:  of  which  all  future  happinefs  is  to  depend.  The  youth 
who  follows  his  appetites,  too  foon  feizes  the  cup,  before  it  has 
received  its  bed  ingredients  ;  and,  by  anticipating  his  plea- 
fures,  robs  the  remaining  parts  of  life  of  their  fhare  ^  fo  that 
his  eagernefs  only  produces  a  manhood  of  imbecility,  and  an 
age  of  pain. 

The  time  of  puberty  is  different  in  various  countries,  and  al- 
ways move  late  in  men  than  in  women.  In  the  warm  countries 
of  India,  the  women  are  marriageable  at  nine  or  ten,  and  the 
men  at  twelve  or  thirteen.  It  is  alfo  different  in  cities,  where 
the  inhabitants  lead  a  more  foft,  luxurious  life,  from  the 
country,  where  they  work  harder,  and  fare  Icfs  delicately.  Its 
fymptoma  are  feldonl  alike  in  different  perfons  ;  but  it  ij 
ufually  known  by  a  fwelKrig  of  the  breads  in  one  fex,  and  a 
roughnefs  of  the  voice  in  the  other.  At  this  feafon  alfo,  the 
women  feern  to  acquire  new  beauty,  while  the  men  lofe  all 
that  delicate  effeminacy  of  countenance  which  they  had  when 
boys. 

Ail  countries,  in  proportion  as  they  are  civilized  or  barba- 
rous, improve  or  degrade  the  nuptial  fatisfadtion.  In  thofe  mi- 
ferable  regions,  where  ftrength  makes  the  only  law,  the  (Iron- 
ger  fex  exerts  its  power,  and  becomes  the  tyrant  over  the  weak- 
er :  while  the  inhabitant  of  Negroland  is  indolently  taking  his 
pleafure  in  the  fields,  his  wife  is  obliged  to  till  the  grounds, 
that  ferve  for  their  mutual  fupport.  It  is  thus  in  all  barbarous 
countries,  \\here  the  men  throw  all  the  laborious  duties  of  life 
upon  the  women ;  and,  regardlefs  of  beauty,  put  the  fofter 
fex  to  thofe  employments  that  muft  effectually  deftroy  it. 

But,  in  countries  that  are  half  barbarous,  particularly  whcrtf 
Mahometanifni  prevails,  the  men  run  into  the  very  oppofitc 
extreme.  Equally  bruulwifch  the  former,  they  exert  their  tyran- 
ny over  the  weaker  fex,  and  confider  tl^t  half  of  the  human 
creation  as  merely  made  to  be  fubfervient  to  the  depraved  de- 
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of  the  other.    The  chief,    and  indeed  the  only  aim  of  an 
Afiatic,  is  to  be  pofleft  of  many  women  ;  and  to  be  able  to  fuiv 
iiilh  a  feraglip  is  the  only  tendril  cy  of  his  ambition. 
faviigc  is  totally  re  gardlefs  oi"  ,  he,  on  the   contrary, 

prixcs  it  too  highly;  he  excludes  the  peviOM  v  ho  is  poiTcil; 
of  fucli  pcrfonal  attractions,  from  any  (hare  in  the  duties,  or 
.employments  of  life  ;  and,  as  if  \\illing  to  cngrnfs  all  beauty 
LO  himfclf,  inert-  .  number  cf  his  captives  in  propor- 

tion to  the  progrefs  of  his  fortune.  In  this  manner,  he  vainly 
expects  to  augment  his  iatisfacHons,  by  feeking  from  many 
that  happinefs  which  he  ought  to  look  for  in  the  fociety  of  one 
alone.  He  lives  a  gloomy  tyrant,  amidft  wretches  of  his  own 
making ;  he  feels  none  of  thofe  endearments  which  fpring 
from  affection,  none  of  thofe  delicacies  which  arife  from  know- 
ledge. His  miilreiTes,  being  {hut  out  from  the  world,  and  total- 
ly ignorant  of  all  that  pailes  there,  have  no  arts  to  entertain 
his  mind,  or  cairn  his  anxieties  ;  the  day  pafles  with  them  in 
fullen  filence,  or  languid  repofe  ;  appetite  can  furnifh  but 
few  opportunities  of  varying  the  fcene  ;  and  all  that  falls 
beyond  it  muft  be  irkfome  expectation, 

From  this  avarice  of  woman,  if  I  may  be  allowed  to  exprefs 
it  fo,  has  proceeded  that  jealoufy  and  fufpicicn  which  ever  at- 
tends the  mifer  :  hence  thofe  low  and  barb?.reus  methods  of 
keeping  the  v/omen  of  thofe  countries  guarded,  and  of  mak- 
ing, and  procuring  eunuchs  to  attend  them.  Thefe  unhappy 
creatures  are  of  two  kinds,  the  white  and  the  black.  The 
white  are  generally  made  in  the  country  where  they  refide,  be- 
ing but  partly  deprived  of  the  marks  of  virility  ;  the  black 
are  generally  brought  from  the  interior  parts  of  Africa,  and 
are  made  entirely  bare.  Thefe  are  chiefly  chofen  for  their  de- 
formity ;  the  thicker  the  lips,  the  flatter  the  nofe,  and  the 
more  black  the  teeth,  the  more  valuable  the  eunuch  :  fo  tlut 
the  vile  jealou  nkincl  here  inverts  the  order  of  Nature  ; 

and  the  poor  himfclf  valued  in  proportion  to  his  ' 

deficienci  -  this  barbarous  cuftom  is  ftill  re- 

tained, nr  '€  made,  in  order  to  improve  the  voice, 

the  1   •  !l'ift  fach  practice  ;  fo  that  be^ 
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ing  entirely  prohibited,  none  but  the  pooreft,  and  mod  aban- 
doned of  the  people,  ftill  fecretly  pradlife  it  upon  their  chil- 
dren. Of  thofe  ferved  in  this  manner,  not  one  in  ten  is  found 
to  become  a  finger  ;  but  fuch  is  the  luxurious  folly  of  the 
times,  that  the  fuccefs  of  one  amply  compenfates  for  the  fai- 
lure of  the  reft.  It  is  very  difficult  to  account  for  the  altera- 
tions which  caftration  makes  in  the  voice,  and  the  other  parts 
of  the  body.  The  eunuch  is  fhaped  differently  from  others. 
Jlis  legs  are  of  an  equal  thicknefs  above  and  below  ;  his  knees 
weak  ;  his  moulders  narrow  ;  and  his  beard  thin  and  downy. 
In  this  manner  his  perfon  is  rendered  more  deformed  j  but 
his  deiires,  as  I  am  told,  ftill  continue  the  fame  ;  and  actually, 
in  Afia,  fome  of  them  are  found  to  have  their  feraglios,  as 
well  as  their  mafters.  Even  in  our  country,  we  have  an  in- 
ftance  of  a  very  fine  woman?s  being  married  to  one  of  them, 
whofe  appearance  was  the  moft  impromifing ;  and,  what  is 
more  extraordinary  ftill,  I  am  told,  that  this  couple  continue 
perfectly  happy  in  each  other's  fociety*. 

The  mere  neceffities  of  life  feem  the  only  aim  of  the  favage  ; 
the  fenfual  pleafures  are  the  only  ftudy  of  the  femibarbarian  ; 
but  the  refinement  of  fenfuality,  by  reafon,  is  the  boaft  of  real 
politenefs.  Among  the  merely  barbarous  nations,  fuch  as  the 
natives  of  Madagafcar,  or  the  inhabitants  of  Congo,  nothing 
is  defired  fo  ardently  as  to  proftitute  their  wives,  or  daughters, 
to  ftrangers,  for  trifling  advantages  ;  they  will  account  it  a 
difhonor  not  to  be  among  the  foremoft  who  are  thus  receiv- 
ed into  favour  ;  on  the  other  hand,  the  Mahometan  keeps  liis 
wife  faithful,  by  confining  her  perfon ;  and  would  inftantly 
put  her  to  death  if  he  but  fufpecled  her  chaftity.  With  the 
politer  inhabitants  of  Europe,  both  thefe  barbarous  extremes 
are  avoided,  the  woman's  perfon  is  left  free,  and  no  conftraint 
is  impofed  but  upon  her  affections.  The  paflion  of  love,  which 
may  t>e  confidered  as  the  nice  conduct  of  ruder  defire,  is  only 
known,  and  practifed  in  this  part  of  the  world  ;  fo  that  what 
other  nations  guard  as  their  right,  the  more  delicate  European 

*  Since  the  writing  this,  ^  Diroree  wa«  obtained  between  the  couple  here 
Alluded  to. 
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K  contented  to  aft  as  a  favour.  In  this  manner,  the  concur- 
rence of  mutual  appetite  contributes  to  increafe  mutual  fatif- 
fadtion  ;  and  the  power  on  one  fide  of  refufmg,  makes  every 
blefling  more  grateful  when  obtained  by  the  other.  In  barba- 
rous countries,  woman  is  confidered  merely  as  an  ufeful  flave; 
in  fuch  as  are  fomcwhat  more  refined,  me  is  regarded  as  a  de- 
firabletoy;  in  countries  entirely  polifhed,  fhe  enjoys  jufter 
privileges  ;  the  wife  being  confidered  as  an  ufeful  friend,  and 
an  agreeable  miftrcfs.  Her  mind  is  itill  more  prized  than  her 
perfon  ;  and  without  the  improvement  of  both,  fhe  can  ne- 
ver expect  to  become  truly  agreeable  ;  for  her  good  fenfe  alone 
can  preferve  what  fhe  has  gained  by  her  beauty. 

Female  beauty,  as  was  faid,  is  always  feen  to  improve  about 
the  age  of  puberty  :  but,  if  we  mould  attempt  to  define  in 
what  this  beauty  confifls,  or  what  conftitutes  its  perfection, 
we  mould  find  nothing  more  difficult  to  determine.  Every 
country  has  its  peculiar  way  of  thinking,  in  this  refpect ;  and 
even  the  fame  country  thinks  differently,  at  different  times. 
The  ancients  had  a  very  different  tafle  from  what  prevails  at 
prefent.  The  eye-brows  joining  in  the  middle,  was  confidered 
as  a  very  peculiar  grace,  by  Tibullus,  in  the  enumeration  of 
the  charms  of  his  miftrefs.  Narrow  forheads  were  approved 
of,  and  fcarce  any  of  the  Roman  ladies  that  are  celebrated  for 
their  other  perfections,  but  are  alfo  praifed  for  the  rednefs  of 
their  hair.  The  nofe  alfo  of  the  Grecian  Venus,  was  fuch  as 
would  appear  at  prefent  an  actual  deformity  •,  as  it  fell  in  a 
flraight  line  from  the  forehead,  without  the  fmallefl  finking 
between  the  eyes  ;  without  which  we  never  fee  a  face  at 
prefent. 

Among  the  moderns,  every  country  feems  to  have  peculiar 
ideas  of  beauty*.  The  Perfians  admire  large  eye-bro\vs,  join- 
ing in  the  middle  ;  the  edges  and  corners  of  the  eyes  arc  tinc- 
tured with  black,  and  the  fize  of  the  head  is  increafed  by  a 
great  variety  of  bandages,  formed  into  a  turban.  In  forne  parts; 
pf  India,  black  teeth  and  white  hair,  are  de fired  with  ardour  5 

*  Mr.  Euffon. 
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and  one  of  the  principal  employments  of  the  women  of  Th'w 
bet,  is  to  red cen  the  teeth  with  herbs,  and  to  make  their  hair 
white  by  a  certain  preparation.  The  paffion  for  coloured  teeth 
obtains  alfo  in  China,  and  Japan  ;  where,  to  complete  their 
idea  of  beauty,  the  objecl:  of  defire  muft  have  little  eyes,  near- 
ly clofed,  feet  extremely  fmall,  and  a  waift  far  from  being 
fhapely.  There  are  fome  nations  of  the  American  Indians, 
that  flatten  the  heads  of  their  children,  by  keeping  them,  while 
young,  fqueezed  between  two  boards,  fo  as  to  make  the  vi~ 
fage  much  larger  than  it  would  naturally  be.  Others  flatten 
the  head  at  top  ;  and  others  flill  make  it  as  round  as  they  pof- 
fibly  can.  The  inhabitants  along  the  weftern  coafts  of  Africa, 
have  a  very  extraordinary  tafte  for  beauty.  A  flat  nofe,  thick 
lips,  and  a  jet  black  complexion,  are  there  the  moft  indulgent 
gifts  of  nature.  Such,  indeed,  they  are  all,  in  fome  degree, 
found  to  poflefs.  However,  they  take  care,  by  art,  to  increafe 
thefe  natural  deformities,  as  they  fhould  feem  to  us  ;  and  they 
have  many  additional  methods  of  rendering  their  perfons  flill 
more  frightfully  pleafmg.  The  whole  body  and  vifage  is  often 
-fcarred  with  a  variety  of  monilrous  figures  ;  which  is  not 
done  without  great  pain,  and  repeated  incifion  ;  and  even 
fome  times,  parts  of  the  body  are  cut  away.  But  it  would  be 
endlefs  to  remark  the  various  arts  which  caprice,  or  cuftom, 
has  employed  to  diftort  or  disfigure  the  body,  in  order  to  ren- 
der it  more  pleafing  :  in  facl,  every  nation,  how  barbarous 
foever,  feems  unfatisfied  with  the  human  figure,  as  nature 
lias  left  it,  and  has  its  peculiar  arts  of  heightening  beauty. 
Painting,  powdering,  cutting,  boring-  the  nofe,  and  the  ears, 
lengthening  the  one,  and  depreffing  the  other,  are  arts  prac- 
tifed  in  many  countries  ;  and,  in  fome  degree,  admired  in  all. 
Thefe  arts  might  have  been  at  firft  introduced  to  hide  epide- 
mic deformities  ;  cuflom,  by  degrees,  reconciles  them  to  the 
view  •,  till,  from  looking  upon  them  with  indifference,  the  eye 
at  length  begins  to  gaze  with  pleafure. 
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CHAP.       V. 

Of  the  Age  of  Manhood*. 

• 
rT1HE  human  body   attains  to  its  full  height  during  thrf 

JL  age  of  puberty  :  or,  at  leaft,  a  fhort  time  after.  Some 
young  people  are  found  to  ceafe  growing  at  fourteen,  or  fif- 
teen ;  others  continue  their  growth  till  two  or  three  and  twen- 
ty. During  this  period  they  are  all  of  a  (lender  make  ;  their 
thighs  and  legs  fmall,  and  the  mufcular  parts  as  yet  unfilled. 
But,  by  degrees,  the  flemy  fibres  augment ;  the  mufclcs  fwell, 
and  aflume  their  figure  ;  the  limbs  become  proportioned,  and 
rounder ;  and,  before  the  age  of  thirty,  the  body,  in  men,  has 
acquired  the  mo  ft  perfect  fymmetry.  In  women,  the  body 
arrives  at  perfection  much  fooner,  as  they  arrive  at  the  age  of 
maturity  more  early  ;  the  mufcles,  and  all  the  other  parts  be- 
ing weaker,  lefs  compact,  and  folid,  than  thofe  of  man,  they 
require  lefs  time  in  coming  to  perfection  ;  and,  as  they  arc 
lefs  in  fize,  that  fize  is  fooner  completed.  Hence  the  perfons 
of  women  are  found  to  be  as  complete  at  twenty,  as  thofe  of 
men  are  found  to  be  at  thirty. 

The  body  of  a  well-fhaped  man  ought  to  be  fquare ;  the 
mufcles  (hould  be  exprefled  with  boldnefs,  and  the  lines  of 
the  face  flrongly  marked.  In  the  woman,  all  the  colours  mould 
be  rounder,  the  lines  fofter,  and  the  features  more  dcli> 
Strength  and  majefty  belong  to  the  man,  grace  and  foftnefs  are 
the  peculiar  embellishments  of  the  other  fex.  In  both,  every 
part  of  their  form  declares  their  fovereignty  over  other  crea- 
tures. Man  fupports  his  body  creel  ;  his  attitude  is  that  of 
command  ;  and  his  face,  which  is  turned  towards  the  heavens, 
difplays  the  dignity  of  his  ftation.  The  image  of  his  foul  is 
painted  in  his  vifage  -,  and  the  excellence  of  his  nature  pene- 

*  T;,N  chapter  is  tranflated  from  mr.  BufTon,  whofe  ckfcription  is  very  ex- 
cellent. Whatever  I  have  added  is  marked  by  inverted  commas, "  thus."  Ami 
in  whatever  tri;1:  •  fd,  the  notes  will  fervc  to  fho\v. 
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trates  through  the  maternal  form  in  which  it  is  enclofed.  His 
majeftic  port,  his  fechte,  and  refolute  ftep,  announce  the  no- 
blcnefs  of  his  rank.  lie  touches  the  earth  only  with  his  extre- 
mity •,  and  beholds  it  as  if  at  a  difdainful  diftance.  His  arms 
are  not  given  him,  as  to  other  creatures,  for  pillars  of  fupport ; 
nor  does  he  lofe,  by  rendering  them  callous  againfl  the  ground, 
that  delicacy  of  touch  which  furnifhes  him  with  fo  many  of 
his  enjoyments.  His  hands  are  made  for  very  different  pur- 
pofes  '9  to  fecond  every  intention  of  his  will,  and  to  perfect 
the  gifts  of  nature. 

When  the  foul  is  at  reft,  all  the  features  of  the  vifage  feem 
fettled  in  a  ftate  of  profound  tranquility.  Their  proportion, 
their  union,  and  their  harmony  feem  to  mark  the  fweet  fere- 
nity  of  the  mind,  and  give  a  true  information  of  what  paffes 
within.  But,  when  the  foul  is  excited,  the  human  vifage  be- 
comes a  living  picture  ;  where  the  paflions  are  expreffed  with 
as  much  delicacy  as  energy,  where  every  motion  is  defigned 
by  fome  correfpondcnt  feature,  where  every  impreffion  anti- 
cipates the  will,  and  betrays  thofe  hidden  agitations,  that  the 
man  would  often  wiili  to  conceal. 

It  is  particularly  in  the  eyes  that  the  paflions  are  painted ; 
and  in  which  we  may  moft  readily  difcover  their  beginning. 
The  eye  feems  to  belong  to  the  foul  more  than  any  other  or- 
gan ;  it  feems  to  participate  of  all  its  emotions ;  as  well  the 
moft  foft  and  tender,  as  the  moft  tumultuous  and  forceful.  It 
not  only  receives,  but  tranfmits  them  by  fympathy ;  the  ob- 
ferving  eye  of  one  catches  the  fecret  fire  from  another ;  and 
the  paflion  thus  often  becomes  general. 

Such  perfons  as  are  fhort-fighted  labour  under  a  particular 
difadvantage,  in  this  refpecl:.  They  are,  in  a  manner,  entirely 
cut  off  from  the  language  of  the  eyes  ;  and  this  gives  an  air  of 
flupidity  to  the  face,  which  often  produces  very  unfavourable 
prepoffeffions.  However  intelligent  we  find  fuch  perfons  to  be, 
we  can  fcarcely  be  brought  back  from  our  firft  prejudice,  and 
often  continue  in  the  firft  erroneous  opinion.  In  this  manner 
we  are  too  much  induced  to  judge  of  men  by  their  phyfiogno- 
my ;  and  having,  perhaps,  at  firft,  caught  up  our  judgment'* 
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prematurely,  they  mechanically  influence  us  all  our  lives  after 
This  extends  even  to  the  very  colour,  or  the  cut  of  people's 
clothes ;  and  we  fliould,  for  this  reafon,  be  careful,  even  in 
fuch  trifling  particulars,  fmce  they  go  to  make  up  a  part  of  the 
total  judgment  which  thofe  we  converfe  with  may  form  to  our 
advantage. 

The  vivacity,  or  the  languid  motion  of  the  eyes,  gives  the 
ftrongeft  marks  to  phyfiognomy  ;  and  their  colour  contributes 
ftill  more  to  enforce  the  expreflion.  The  different  colours  of 
the  eye  are  the  dark  hazle,  the  light  hazle,  the  green,  the 
blue,  the  grey,  the  whitiih  grey,  "  and  allb  the  red."  Thefe 
different  colours  arife  from  the  different  colours  of  the  little 
"  mufcles  that  ferve  to  contract  the  pupil ;  and  they  are  very 
often  found  to  change  colour  with  diforder,  and  with  age." 

The  molt  ordinary  colours  are  the  hazle  and  the  blue  j  and 
very  often  both  thefe  colours  are  found  in  the  eyes  of  the  fame 
perfon.  Thofe  eyes  which  are  called  black,  are  only  of  the  dark 
hazle,  which  may  be  eafily  feen  upon  clofer  inflection  ;  how- 
ever, thofe  eyes  are  reckoned  the  moft  beautiful  where  the 
fliade  is  the  deepeft ;  and  either  in  thefe,  or  the  blue  eyes,  the 
fire,  which  gives  its  fineft  exprefiion  to  the  eye,  is  more  dif- 
tinguifhable  in  proportion  to  the  darknefs  of  the  tint.  For  this 
reafon,  the  black  eyes,  as  they  are  called,  have  the  greateft 
vivacity ;  but,  probably,  the  blue  have  the  moft  powerful  ef- 
fect in  beauty,  as  they  reflect  a  greater  variety  of  lights,  be- 
ing compofed  of  more  various  colours. 

This  variety,  which  is  found  in  the  colour  of  the  eyes,  is 
peculiar  to  man,  and  one  or  two  other  kinds  of  animals  ;  but, 
in  general,  the  colour  in  any  one  individual  is  the  fame  in  all 
the  reft.  The  eyes  of  oxen  are  brown  ;  thofe  of  fheep  of  a  wa- 
ter colour  ;  thofe  of  goats  are  grey ;  "  and  it  may  alfo  be,  in 
general,  remarked,  that  the  eyes  of  moft  white  animals  are  red; 
thus  the  rabbit,  the  ferrit,  and,  in  the  human  race,  the  white 
Moor,  all  have  their  eyes  of  a  red  colour." 

Although  the  eye,  when  put  into  motion,  feems  to  be  drawn 
•n  one  fide  ;  yet  it  only  moves  round  its  centre  ;  by  which  iw 
VOL.  I.  2  O 
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coloured  part  moves  nearer,  or  farther  from  the  angle  of  the 
eye-li<js,  or  is  elevated  or  depreil.  Hie  diftanee  between  the 
eyes  is  Icfs  in  man  than  in  any  other  animal ;  and  in  ibme  of 
them  it  is  fo  great,  that  is  inipoiTible  that  they  mould  ever  view 
the  fame  object  with  both  eyes  at  once,  imlefs  it  be  very  far 
off.  "  This,  however,  in  them,  is  rather  an  advantage  than  an 
inconvenience  ;  as  they  are  thus  able  to  watch  round  them,  and 
guard  aguinft  the  dangers  of  their  precarious  fituation." 

Next  to  the  eyes,  the  features  which  moft  give  a  character 
to  the  face,  are  the  eye-brows  ;  which  being,  in  fome  meafure, 
more  apparent  than  the  other  features,  are  moft  readily  diftin- 
guifhed  at  a  diflance.  "  Le  Brun,  in  giving  a  painter  directions, 
with  regard  to  the  paffions,  places  the  principal  expreffion  of 
the  face  in  the  eye-brows.  From  their  elevation  and  depreffion 
mod  of  the  furious  paffions  are  characterized ;  and  fuch  as  have 
this  feature  extremely  rnoveable,  are  ufually  known  to  have  an 
expreffive  face.  By  means  of  thefe  we  can  imitate  all  the  other 
paffions,  as  they  are  raifed  and  deprefTed,  at  command  •,  the 
reft  of  the  features  are  generally  fixed"  j  or,  when  put  into  mo^ 
tion,  they  do  not  obey  the  will ;  the  mouth  and  eyes,  in  an  ac- 
tor, for  inftance,  may,  by  being  violently  diftorted,  give  a  very 
different  expreffion  from  what  he  would  intend ;  but  the  eye- 
brows can  fcarcely  be  exerted  improperly  ;  their  being  raifed, 
denotes  all  thofe  paffions,  which  pride,  or  pleafure  infpire;  and 
their  depreffion  marks  thofe  which  are  the  effects  of  contem- 
plation and  pain  ;  and  fuch  who  have  this  feature,  therefore, 
moft  at  command,  are  often  found  to  excel  as  actors." 

The  eye-lafhes  have  an  effect,  in  giving  expreffion  to  the 
eye,  particularly  when  long  and  clofe  j  they  foften  its  glances, 
and  improve  its  fweetnefs.  Man  and'  apes  are  the  only  animals 
that  have  eye-lafhes  both  upon  the  upper  and  lower  lids  ;  all 
other  animals  want  them  on  the  lid  below. 

The  eye-lids  ferve  to  guard  the  ball  of  the  eye,  and  to  furnifli 
it  with  a  proper  moifture.  The  upper  lid  rifes  and  falls ;  the 
lower  has  fcarce  any  motion  •,  and  although  their  being  moved 
depends  on,  the  will,  yet  it  often  happens  that  the  will  is  una 
ble  to  keep  them  open,  when  fleep  or  fatigue  opprefles 
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mind.    In   birds,  and  amphibious  quadrupeds,  the  lower  lid 
alone  has  motion  ;  fifties  and  infe&s  have  no  eye-lids  \vL 
ever. 

The  forehead  makes  a  large  part  of  the  face,  and  a  part  . 
chiefly  contributes  to  its  beauty.  It  ought  to  be  jullly  propor- 
tioned ;  neither  too  round  nor  too  flat;  neither  loo  narrow  nor 
too  low  ;  and  the  hair  mould  come  thick  upon  its  extremities. 
It  is  known  to  every  body  how  much  the  hair  tends  to  improve 
the  face  j  and  how  much  the  being  bald  fervcs  to  take  a\\  ay 
from  beauty.  The  highefl  part  of  the  head  is  that  which  be- 
comes bald  the  fconeft,  as  well  as  that  part  which  lies  immedi- 
ately above  the  temples.  The  hair  under  the  temples,  and  at 
the  back  of  the  head,  is  very  feldom  known  to  fail  j  "  and  wo- 
men are  much  lefs  apt  to  become  bald  than  men.  Mr.  Eufibii 
feems  to  think  they  never  become  bald  at  all ;  but  we  have  too 
many  inftances  of  the  contrary  among  us,  not  very  cafily  to 
contradict  the  aiTertion.  Of  all  parts,  or  appendages  of  the 
body,  the  hair  is  that  which  is  found  mod  different,  in  different 
climates  :  and  often  not  only  contributes  to  mark  the  country, 
but  alfo  the  difpofition  of  the  man.  It  is,  in  general,  thicker! 
where  the  conftitution  is  ftrongefl ;  and  more  glofly  and  beau- 
tiful where  the  health  is  moil  permanent.  The  ancients  held 
the  hair  to  be  a  fort  of  excrement,  produced  like  the  nails  j 
the  part  next  the  root  pufhing  out  that  immediately  contiguous. 
But  the  moderns  have  found  that  every  hair  may  be  truly 
to  live,  to  receive  nutriment,  to  fill  and  diftcnd  itfelf  like  the 
other  parts  of  the  body.  The  roots,  they  obfcrve,  do  not  turn 
grey  fooner  than  the  extremities,  but  the  whole  hair  changes 
colour  at  once  ;  and  we  have  many  inftances  of  perfons  who 
have  grown  grey  in  one  night's  time*.  Each  hair,  if  viewed 
with  a  microfcope,  is  found  to  confift  of  five  or  fix  leffer  ones, 
all  wrapped  up  in  one  common  covering  •,  it  appears  knotted, 
like  fome  forts  of  grafs,  and  fends  forth  branches  at  the  joints. 
It  is  bulbous  at  the  root,  by  which  it  imbibes  its  moiilure  from 
the  body,  and  it  is  fpiit  at  the  points  ;  fo  that  a  fingle  hair,  at 

*  Mr.  r-.-  'hat  the  hair  br-^in?  to  u  Ju  points,  bi; 

'. 
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its  end,  refembles  a  brufli.  Whatever  be  the  fize,  or  the  fhape 
of  the  pore,  through  which  the  hair  iiTues,  it  accomodates  it- 
felf  to  the  fame  ;  being  either  thick,  as  they  are  large  ;  fmall, 
as  they' are  lefs  j  round,  triangular,  and  variouily  formed,  as 
the  pores  happen  to  be  various.  The  hair  takes  its  colour  from 
the  juices  flowing  through  it  ;  and  it  is  found  that  this  colour 
differs  in  different  tribes  and  races  of  people.  The  Americans, 
and  the  Afiatics,  have  their  hair  black,  thick,  ftraight,  and 
fhining.  The  inhabitants  of  the  torrid  climates  of  Africa,  have 
it  black,  fhort,  and  woolly.  The  people  of  Scandinavia  have  it 
red,  long,  and  curled ;  and  thofe  of  our  own,  and  the  neigh- 
bouring countries,  are  found  with  hair  of  various  colours. 
However,  it  is  fuppofed  by  many,  that  every  man  refembles 
in  his  difpofition  'the  inhabitants  of  thofe  countries  whom  he 
refembles  in  the  colour,  and  the  nature  of  his  hair  ;  fo  that 
the  black  are  faid,  like  the  Afiatics,  to  be  grave  and  acute  ; 
the  red,  like  the  Gothic  nations,  to  be  choleric  and  bold. 
However  this  may  be,  the  length  and  the  ftrength  of  the  hair 
is  a  general  mark  of  a  good  conflitution  ;  and,  as  that  hair 
which  is  ftrongeft  is  molt  commonly  curled,  fo  curled  hair  is 
generally  regarded  among  us  as  a  beauty.  The  Greeks,  how- 
ever, had  a  very  different  idea  of  beauty,  in  this  refpect ;  and 
feem  to  have  taken  one  of  their  peculiar  national  ditlinctions 
from  the  length  and  the  ftraightnefs  of  the  hair." 

The  nofe  is  the  moil  prominent  feature  in  the  face  ;  but, 
as  it  has  fcarce  any  motion,  and  that  only  in  the  ftrongeft 
pafiions,  it  rather  adds  to  the  beauty  than  to  the  expreffion  of 
the  countenance.  '*  However,  I  am  told,  by  the  fidiful  in  this 
branch  of  knowledge,  that  wide  noftrils  add  a  great  deal  to 
the  bold  and  refolute  air  of  the  countenance  ;  and  where  they 
are  narrow,  though  it  may  conflitute  beauty,  it  feldom  im- 
proves expreffion."  The  form  of  the  nofe,  and  its  advanced 
pofition,  are  peculiar  to  the  human  vifage  alone.  Other  ani- 
mals, for  the  moft  part,  have  noftrils,  with  a  partition  between 
them  ;  but  none  of  them  have  an  elevated  nofe.  Apes  them- 
felves  have  fcarce  any  thing  elfe  of  this  feature,  but  the  noftrils  ; 
the  reft  of  the  feature  lying  flat  upon  the  vifage,  and  fcarce 
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higher  than  the  cheek  bones.  '<  Among  all  the  tribes  of  fa- 
vage  men,  alfo,  the  nofe  is  very  flat ;  and  I  have  feen  a  Tartar 
who  had  fcarce  any  thing  elfe  but  two  holes' through  which  to 
breathe." 

The  mouth  and  lips,  next  to  the  eyes,  are  found  to  have 
the  greateft  expreffion.  The  paflions  have  great  power  over 
this  part  of  the  face  -,  and  the  mouth  marks  its  different  de- 
grees, by  its  different  forms.  The  organ  of  fpeech  Mill  more 
animates  this  part,  and  gives  it  more  life  than  any  other  fea- 
ture ih  the  countenance.  The  ruby  colour  of  the  lips,  and  the 
\vhite  enamel  of  the  teeth,  gives  it  fuch  a  fuperiority  over  every 
other  feature,  that  it  feems  to  make  the  principal  object  of  our 
regards.  In  fact,  the  whole  attention  is  fixed  upon  the  lips  of 
the  fpeakcr  •,  ^however  rapid  his  difcourfe,  however  various  the 
fubjett,  the  mouth  takes  correfpondent  fituations  ;  and  deaf 
men  have  been  often  found  to  fee  the  force  of  thofe  reafon- 
ings  which  they  could  not  hear,  underftanding  every  word  as 
it  was  fpoken. 

"  The  under  jaw  in  man  poflciTes  a  great  variety  of  mo- 
tions ;  while  the  upper  has  been  thought  by  many,  to  be  quite 
immoveable*.  However,  that  it  moves  in  man,  a  very  eafy 
experiment  will  fuffice  to  convince  us.  If  we  keep  the  hand 
fixed,  with  any  thing  between  our  teeth,  the  edge  of  a  table 
for  inftance,  and  then  open  our  mouths,  _  we  fhall  find  that 
both  jaws  recede  from  it  at  the  fame  time  ;  the  upper  javr 
rifes,  and  the  lower  falls,  and  the  table  remains  untouched  be- 
tween them.  The  upper  jaw,  therefore,  has  motion  as  well  as 
the  under  ;  and,  what  is  remarkable,  it  has  its  proper  mufcles 
behind  the  head,  for  thus  raifing  and  deprefling  it.  Whenever, 
therefore,  we  eat,  both  jaws  move  at  the  fame  time,  though 
very  unequally  ;  for  the  whole  head  moving  with  the  upper 
jaw,  of  which  it  makes  a  part,  its  motions  are  thus  lefs  obferv- 
able."  In  the  human  embryo,  the  under  jaw  is  very  much  ad- 
vanced before  the  upper.  "  In  the  adult,  it  hangs  a  good  deal 

*  Mr.  EufTon  is  of  this  opinion.  He  fays  that  the  upper  jaw  is  immoveablc 
in  all  animal*  v/hatfocver.  However,  the  parrot  5*  3:1  obvious  exception;  anal 
fo  i*  fi;  .  »wn  above. 
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more  backward  j  and  tliofe  whofe  upper  and  under  row  of 
teeth  are  equally  prominent,  and  flrike  directly  againft  each 
other,  are  what  the  painters  call  under  hung;  and  they  con- 
fider  this  as  a  great  defeat  in  beauty*.  The  tfnder  jaw  in  a 
Chinefe  face  falls  greatly  more  backward  than  with  us  ;  and, 
I  am  told,  the  difference  is  half  an  inch,  when  the  mouth  is 
fhut  naturally."  In  inftances  of  the  mofl  violent  paffion,  the 
under  jaw  has  often  an  involuntary  quivering  motion  ;  and 
often  alfo,  a  ftate  of  languor  produces  another,  which  is  that 
of  yawning.  «'  Every  one  knows  how  very  fympathetic  this 
kind  of  languid  motion  is  ;  and  that  for  one  perfon  to  yawn, 
is  fuiTicient  to  fet  all  the  reft  of  the  company  a  yawning.  A 
ridiculous  inftance  of  this  was  commonly  practifed  upon  the 
famous  M'Laurin,  one  of  the  profeffors  at  Edinburgh.  He  was 
very  fubject  to  have  his  jaw  diilocated  •,  fo  that  when  he  open- 
ed his  mouth  wider  than  ordinary,  or  when  he  yawned,  he 
could  not  (hut  it  again.  In  the  midft  of  his  harangues,  there- 
fore, if  any  of  his  pupils  began  to  be  tired  of  his  lecture,  he 
had  only  to  gape  or  yawn,  and  the  profeflbr  inftantly  caught 
the  fympathetic  affection  ;  fo  that  he  thus  continued  to  fland 
fpeechlefs,  with  his  mouth  wide  open,  till  his  fervant,  from 
the  next  room,  was  called  in  to  fet  his  jaw  again." 

When  the  mind  reflects  with  regret  upon  fome  good  unat- 
tained  or  loft,  it  feels  an  internal  emotion,  which  acting  upon 
the  diaphragm,  and  that  upon  the  lungs,  produces  a  figh  :  this, 
when  the  mind  is  ftrongly  affected,  is  repeated  ;  forrow  fuc- 
ceeds  thefe  firft  emotions  ;  and  tears  are  often  feen  to  follow  : 
fobbing  is  the  figh  ftili  more  invigorated  ;  and  lamentation, 
or  crying,  proceeds  from  the  continuance  of  the  plaintive  tone 
of  the  voice,  which  fccms  to  implore  pity.  "  There  is  yet  a 
filent  agony,  in  which  the  mind  appears  to  difdain  all  external 
help,  and  broods  over  its'diftrefTes  with  gloomy  referve.  This 
is  the  moft  dangerous  ftate  of  mind  ;  accidents  or  friendship 
may  leflen  the  louder  kinds  of  grief  ;  but  all  remedies  for  this, 

*  Mr.  Buffon  fays,  (.aa   bo'a  j:v»vs,  ia  »  p  3  be  on  a  IcvdU 

hut  thi&  is  d  . 
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mufl  be  had  from  within  :  and  there,  dcfp-.ir  too  often  finds 
the  moil  deadly  enemy." 

Laughter  is  a  found  of  the  voice,  interrupted  and  purfued 
for  fome  continuance.  The  mufcles  of  the  belly,  and  the  dia- 
phragm, are  employed  in  its  flighteft  exertions  ;  but  thofe  of 
the  ribs  are  ilrongly  agitated  in  the  louder  :  and  the  head 
fometimes  is  thrown  backward,  in  order  to  raife  them  with 
greater  eafe.  The  fmile  is  often  an  indication  of  kindnefs  and 
good-will :  it  is  alfo  often  ufed  as  a  mark  of  contempt  and 
ridicule. 

Bluming  proceeds  from  different  paflions  ;  being  produced 
by  fhame,  anger,  pride,  and  joy.  Palenefs  is  often  alfo  the  ef- 
fect of  anger  ;  and  almoft  ever  attendant  on  fright  and  fear. 
Thefe  alterations  in  the  colour  of  the  countenance  are  entirely 
involuntary  ;  all  the  other  expreflions  of  the  paflions  are,  in 
fome  fmall  degree,  under  controul ;  but  blUthing  and  palenefs, 
betray  our  fecret  purpofes-,  and  we  might  as  well  attempt  to  flop 
;hem,  as  the  circulation  of  the  blood,  by  which  they  are  caufed. 

The  whole  head,  as  well  as  the  features  of  the  face,  takes 
peculiar  attitudes  from  its  paflions;  it  bends  forward,  to  ex- 
prefs  humility,  (hame,  or  forrow  ;  it  is  turned  to  one  fide,  in 
longuor,  or  in  pity  •,  it  is  thrown  with  the  chin  forward,  in 
arrogance  and  pride  •,  erect,  in  felf-conceit,  and  obftinacy  ; 
it  is  thrown  backwards  in  aftonimment  ;  and  combines  its 
motions  to  the  one  f.de,  and  the  other,  to  exprefs  contempt, 
ridicule,  anger,  and  refentment.  "  Painters,  whofe  fludy  leads 
to  the  contemplation  of  external  forms,  are  much  more  ade- 
quate judges  of  thcfe  than  any  naturalift  can  be  ;  and  it  is  with 
thefe  a  general  remark,  that  no  one  p:\flion  is  regularly  expref- 
fed  on  different  countenances  in  the  fame  manner  ;  but  that 
grief  often  fits  upon  the  face  like  joy  ;  and  pride  aiTumes  the 
air  of  paflion.  It  would  be  vain,  therefore,  in  words,  to  ex- 
prefs their  genjr.il  cffccl,  fmce  they  are  often  as  various  as  the 
countenances  they  fit  upon  ;  and  in  making  this  diftinclion 
nicely,  lies  all  the  Ikill  of  the  phyfiognomift.  In  being  able 
to  diilinguiih  what  part  oi  the  face  is  marked  by  nature,  and 
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what  by  the  mind  ;  what  part  has  been  originally  formed,  and 
what  is  made  by  habit,  conftitutes  this  fcience  ;  upon  which 
the  ancients  fo  much  valued  themfelves,  and  which  we  at  pre- 
fent  fo  little  regard.  Some,  however,  of  the  mod  acute  men 
among  us,  have  paid  great  attention  to  this  art ;  and  by  long 
practice,  have  been  able  to  give  fome  character  of  every  per- 
fon  whofe  face  they  examined.  Montaigne  is  well  known  to 
have  difliked  thofe  men  who  fhut  one  eye  in  looking  upon  any 
object  :  and  Fielding  afferts,  that  he  never  knevr  a  perfon  with 
a  fteady  glavering  fmile,  but  he  found  him  a  rogue.  However, 
moft  of  thefe  obfervations,  tending  to  a  difcovery  of  the  mind 
by  the  face,  are  merely  capricious  ;  and  nature  has  kindly  hid 
our  hearts  from  each  other,  to  keep  us  in  good  humour  with 
our  fellow-creatures." 

The  parts  of  the  head  which  give  the  leafl  exprefFion  to  the 
face,  are  the  ears  j  and  they  are  generally  found  hidden  under 
the  hair.  Thefe,  which  are  immoveable,  and  make  fo  fmall 
an  appearance  in  man,  are  very  diftinguifhing  features  in  qua- 
drupeds. They  ferve  in  them  as  the  principal  marks  of  the  paf- 
fions  ;  the  ears  difcover  their  joys,  or  their  terrors,  with  tolera- 
ble precifion  ;  and  denote  all  their  internal  agitations.  The 
fmalleft  ears,  in  men,  are  faid  to  be  moft  beautiful ;  but  the 
largeft  are  found  the  beft  for  hearing.  There  are  fome  favagc 
nations  who  bore  their  ears,  and  fo  draw  that  part  down,  that 
the  tips  of  the  ears  are  feen  to  reft  upon  their  {boulders. 

The  ftrange  variety  in  the  different  cuftoms  of  men  appear* 
Mill  more  extravagant  in  their  manner  of  wearing  their  beards. 
Some,  and  among  others  the  Turks,  cut  the  hair  off  their  heads, 
and  let  their  beards  grow.  The  Europeans,  on  the  contrary, 
(have  their  beards,  and  wear  their  hair.  The  negroes  fhave 
their  heads  in  figures  at  one  time,  in  ftars  at  another,  in  the 
manner  of  friars  j  and  ftill  more  commonly  in  alternate  ftripes; 
and  their  little  boys  are  fhaved  in  the  fame  manner.  The 
Talapoins  of  Siam  fhave  the  heads  and  the  eye-brows  of  fuch 
children  as  are  committed  to  their  care.  Every  nation  feem* 
to  have  entertained  different  prejudices,  at  different  times,  in 
favour  of  one  part  or  another  of  the  beard.  Some  have  admired 
the  hair  upon  the  cheeks  on  each  fide,  as  we  fee  with  fome 
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low-bred  men  among  ourfelves,  who  want  to  be  fine.  Some 
like  the  hair  lower  clown  ;  fome  chufe  it  curled ;  and  others 
like  it  ftrait.  "  Some  have  cut  it  into  a  peak  ;  and  others  (have 
all  but  the  whifker.  This  particular  part  of  the  beard  was 
highly  prized  among  the  Spaniards  ;  till  of  late,  a  man  with- 
out whifkers  was  confidered  as  unfit  for  company  ;  and  where 
nature  had  denied  them,  art  took  care  to  fupply  the  deficiency. 
We  are  told  of  a  Spanifh  general,  who,  when  he  borrowed  a 
large  fum  of  money  from  the  Venetians,  pawned  his  whiiker, 
which  he  afterwards  took  proper  care  to  releafe.  Kingfon  af- 
fures  us,  that  a  confiderable  part  of  the  religion  of  the  Tartars 
confifts  in  the  management  of  their  whiflcers  ;  and  thztt  they 
waged  a  long  and  bloody  war  with  the  Perfians,  declaring  them 
infidels,  merely  becaufe  they  would  not  give  their  whifkera 
the  orthodox  cut.  The  kings  of  Perfia  carried  the  care  of  their 
beards  to  a  ridiculous  excels,  when  they  chofe  to  wear  them 
matted  with  gold  thread  :  and  the  kings  of  France  themfclves, 
of  the  firft  races,  had  them  knotted  and  buttoned  with  gold. 
But  of  all  nations,  the  Americans  take  the  greateft  pains  in 
cutting  their  hair,  and  plucking  their  beards.  The  under  part 
of  the  beard,  and  all  but  the  whifker,  they  take  care  to  pluck 
up  by  the  roots,  fo  that  many  have  fuppofed  them  to  have  no 
hair  naturally  growing  on  that  part :  and  even  Linnceus  him- 
felf  has  fallen  into  that  miftake.  Their  hair  is  alfo  cut  into 
bands  ;  and  no  fmall  care  employed  in  adjufting  the  whiilier. 
In  fa£t,  we  have  a  very  wrong  idea  of  favage  finery  ;  and  are 
npt  to  fuppofe,  that,  like  the  beafts  of  the  foreft,  they  rife,  and 
are  drcfled  with  a  (hake  :  but  the  revcrfe  is  true  ;  for  no  birth- 
night  beauty  takes  more  time  or  pains  in  the  adorning  her  per- 
fon  than  they.  I  remember,  when  the  Cherokee  kings  were 
over  here,  that  I  have  waited  for  three  hours,  during  the  time 
they  were  drefling.  They  never  would  venture  to  make  their 
appearance  till  they  had  gone  through  the  tedious  ceremonies 
of  the  toilet ;  they  had  their  boxes  of  oil  and  ochre,  their  fat, 
and  their  perfumes,  like  the  mod  effeminate  beau,  and  gene- 
rally took  up  four  hours  in  drelling  before  they  confidered 
themfelves  as  fit  to  be  feen.  We  nmft  not,  therefore,  confider 
VOL.  I.  2  P 
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a  delicacy  in  point  of  drefe,  as  a  mark  of  refinement,  fmce  fa- 
vages  are  much  more  difficult  in  this  particular,  than  the  mofl 
faihionable  or  tawdry  European.  The  more  barbarous  the  peo- 
ple, the  fonder  of  finery.  In  Europe,  the  luftre  of  jewels,  and 
the  fplendor  of  the  moil  brilliant  colours,  are  generally  given 
up  to  women,  or  to  the  weakefl  part  of  the  other  fex,  who  are 
-willing  to  be  contemptibly  fine  :  but  in  Afia,  thefe  trifling  fine- 
ries are  eagerly  fought  after  by  every  condition  of  men  ;  and, 
as  the  proverb  has  it,  we  find  the  richeft  jewels  in  an  ^Ethi- 
op's  ear.  The  paffion  for  glittering  ornaments  is  ftill  ftronger 
among  the  abfolute  barbarians,  who  often  exchange  their 
whole  ftock  of  provifions,  and  whatever  elfe  they  happen  to 
be  poflefledof,  with  our  feamen,  for  a  glafs  bead,  or  a  looking- 
glafs." 

Although  fafhions  have  arifen  in  different  countries  from 
fancy  and  caprice,  thefe,  when  they  become  general,  deferve 
examination.  Mankind  have  always  confidered  it  as  a  matter 
of  moment,  and  they  will  ever  continue  defirous  of  drawing 
the  attention  of  each  other,  by  fuch  ornaments  as  mark  the 
riches,  the  power,  or  the  courage  of  the  wearer.  The  value 
of  thofe  fhining  ftones  which  have  at  all  times  been  confidered 
as  precious  ornaments,  is  entirely  founded  upon  their  fcarce- 
nefs  or  their  brilliancy.  It  is  the  fame  likewife,  with  refpecl 
to  thofe  mining  metals,  the  weight  of  which  is  fo  little  regar^ 
ded,  when  fpread  over  our  clothes.  Thefe  ornaments  are  rather 
defigned  to  draw  the  attention  of  others,  than  to  add  to  any 
enjoyments  of  our  own  ;  and  few  there  are  that  thefe  orna- 
ments will  not  ferve  to  dazzle,  and  who  can  coolly  diftinguifh 
between  the  metal  and  the  man. 

All  things  rare  and  brilliant,  will,  therefore,  ever  continue 
to  be  fafhionable,  while  men  derive  greater  advantages  from 
opulence  than  virtue  ;  while  the  means  of  appearing  confider- 
able,  are  more  eafily  acquired,  than  the  title  to  be  confidered. 
The  firft  impreffion  we  generally  make,  arifes  from  our  drefs  ; 
and  this  varies,  in  conformity  to  our  inclinations,  and  the  man- 
ner in  which  we  defire  to  be  confidered.  The  modeft  man,  or 
he  who  would  wifh  to  be  thought  fo,  defirous  to  mow  the 
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fimplicity  of  his  mind,  by  the  plainnefs  of  his  drefs  ;  the 
vain  man,  on  the  contrary,  takes  a  pleafure  in  difplaying  his 
fuperiority,  «  and  is  willing  to  incur  the  fpeclator's  diflike,  fo 
he  does  but  excite  his  attention." 

Another  point  of  view  which  men  have  in  dreffing,  is  to 
increafe  the  iize  of  their  figure  ;  and  to  take  up  more  room 
in  the  world  than  nature  feems  to  have  allotted  them.  We 
defire  to  fwell  out  our  clothes  by  the  ftiiFnefs  of  art,  and  raiie 
our  heels,  while  we  add  to  the  largenefs  of  our  heads.  How 
bulky  foever  our  drefs  may  be,  our  vanities  are  ftilLmore  bulky. 
The  largenefs  of  the  doctor's  wig  arifes  from  the  fame  pride 
with  the  fmallnefs  of  the  beau's  queue.  Both  want  to  have 
the  fize  of  their  underftanding  meafured  by  the  iize  of  their 
heads. 

There  are  fome  modes  that  feem  to  have  a  more  reafonabla 
origin,  which  is  to  hide  or  to  leilen  the  defects  of  nature.  To 
take  men  altogether,  there  are  many  more  deformed  and  plain, 
than  beautiful  and  ihapely.  The  former,  as  being  the  mod 
numerous,  give  law  to  fafhion  ;  and  their  laws  are  generally 
fuch  as  are  made  in  their  own  favor.  The  women  begin  to 
colour  their  cheeks  with  red,  when  the  natural  roles  are  fa- 
ded ;  and  the  younger  are  obliged  to  fubmit,  though  not  com- 
pelled by  the  fame  neceflity.  In  all  parts  of  the  world,  this 
cullom  prevails  more  or  lefs  ;  and  powdering  and  frizzing 
the  hair,  though  not  fo  general,  feems  to  have  arifen  from  a 
fimilar  controul. 

But,  leaving  the  draperies  of  the  human  picture,  let  us  re- 
turn to  the  figure,  unadorned  by  art.  Man's  head,  whether 
confidered  externally  or  internally,  is  differently  formed  from 
that  of  all  other  animals,  the  monkey-kind  only  excepted,  in 
which  there  is  a  ftriking  fmiilitude.  There  are  fome  differ- 
ences, however,  which  we  lhall  take  notice  of  in  another  place, 
The  bodies  of  all  quadruped  animals  are  covered  with  hair ; 
but  the  head  of  man  feems  the  part  mod  adorned ;  and  that 
more  abundantly  than  in  any  other  animal. 

There  is  a  very  great  variety  in  the  teeth  of  all  animals  ; 
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fome  have  them  above  and  below  •,  others  have  them  in  the 
under  jaw  only  :  in  fome  they  (land  feparate  from  each  other  ; 
while,  in  fome,  they  are  continued  and  united.  The  palate  of 
fome  fifties  is  nothing  elfe  but  a  bony  plate  ftudded  with  points, 
which,  perform  the  offices  of  teeth.  All  thefe  fubftances,  in 
every  animal,  derive  their  origin  from  the  nerves  j  the  fub- 
ftance  of  the  nerves  hardens  by  being  expofed  to  the  air  ;  and 
the  nerves  that  terminate  in  the  mouth,  being  thus  expofed, 
acquire  a  bony  folidity.  In  this  manner,  the  teeth  and  nails  are 
formed  in  man  ;  and  in  this  manner  alfo,  the  beak,  the  hoofs, 
the  horns,  and  the  talons  of  other  animals,  are  found  to  be 
produced. 

The  neck  fupports  the  head,  and  unites  it  to  the  body.  This 
part  is  much  more  confiderable  in  the  generality  of  quadru- 
peds, than  in  man  j  but  fifties,  and  other  animals  that  want 
lungs  fimilar  to  ours,  have  no  neck  \vhatfoever.  Birds,  in  ge- 
neral, have  the  neck  longer  than  any  other  kind  of  animals  : 
thofe  of  them,  which  have  fliort  claws,  have  alfo  fliort  necks  ; 
thofe,  on  the  contrary,  that  have  them  long,  are  found  to  have 
the  neck  in  proportion.  "  In  men  there  is  a  lump  upon  the 
wind-pipe,  formed  by  the  thuroid  cartilage,  which  is  not  to  be 
feen  in  women  j  an  Arabian  fable  fays,  that  this  is  a  part  of 
the  original  apple,  that  has  iluck  in  the  man's  throat  by  the 
way,  but  that  the  woman  fwallowed  her  part  of  it  down." 

The  human  bread  is  outwardly  formed  in  a  very  different 
manner  from  that  of  other  animals.  It  is  larger  in  proportion 
to  the  fize  of  the  body  ;  and  none  but  man,  and  fuch  animals 
as  make  ufe  of  their  fore  feet  as  hands,  fuch  as  monkies,  bats, 
and  fquirrels,  are  found  to  have  thofe  bones  called  the  cla- 
vicles, or,  as  we  ufually  term  them,  the  collar-bones*.  The 
breads  in  women  are  larger  than  in  men  ;  however,  they  feem 
formed  in  the  fame  manner  ;  and,  fome  times,  milk  is  found 
in  the  breads  of  men,  as  well  as  in  thofe  of  women.  Among 
animals,  there  is  a  great  variety  in  this  part  of  the  body.  The 

*  Mr.  Buffon  fays,  that  none  but  monkeys   have  them  :  but  this  is  an 
averfight. 
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teats  of  fome,  as  in  the  ape  and  the  elephant,  are  like  thofe 
of  men,  being  but  two,  and  placed  on  each  fide  of  the  breaft. 
The  teats  of  the  bear  amount  to  four.  The  flieephas  but  t\vo, 
placed  between  the  hinder  legs.  Other  animals,  fuch  as  the 
bitch,  and  the  low,  have  them  all  along  the  belly  ;  and,  as  they 
produce  many  young,  they  have  a  great  many  teats  for  their 
fupport.  The  form  alfo  of  the  teats,  varies  in  different  ani- 
mals ;  and,  in  the  fame  animal,  at  different  ages.  The  bofom 
in  females,  feems  to  unite  all  our  ideas  of  beauty,  where  the 
outline  is  continually  changing,  and  the  gradations  are  foft 
and  regular. 

"  The  graceful  fall  of  the  moulders,  both  in  man  and  wo- 
man, conftitute  no  fmall  part  of  beauty.  In  apes,  though 
otherwife  made  like  us,  the  moulders  are  high,  and  drawn  up 
on  each  fide  towards  the  ears.  In  man  they  fall  by  a  gentle 
declivity ;  and  the  more  fo,  in  proportion  to  the  beauty  of  his 
form.  In  fact,  being  high  mouldered,  is  not  without  reafou 
confidered  as  a  deformity,  for  we  find  very  fickly  perfons  are 
always  fo  ;  and  people,  when  dying,  are  ever  feen  with  their 
fhoulders  drawn  up  in  a  furprifing  manner.  The  mufcles 
that  ferve.  to  raife  the  ribs,  moftly  rifs  near  the  fhoulders  ; 
and  the  higher  we  raife  the  moulders,  we  the  more  eafily  i 
the  ribs  likewife.  It  happens,  therefore,  in  the  fickly  and  the 
dying,  who  do  not  breathe  without  labour,  that  to  raifs  the 
ribs,  they  are  obliged  to  call  in  the  afliiiance  of  the  moulders  ; 
and  thus  their  bodies  affume,  from  habit,  that  form  which  they 
arc  fo  frequently  obliged  to  affume.  Women  with  child  alfo, 
are  ufually  feen  to  be  high  fliouldered  ;  for  the  weight  of  the 
inferior  parts  drawing  down  the  ribs,  they  are  obliged  to  ufc 
every  effort  to  elevate  them,  and  thus  they  raife  the  moulders 
of  courfe.  During  pregnancy  alfo,  the  fliape,  not  only  of  the 
fhoulders,  but  alfo  of  the  breait,  and  even  the  features  of  the 
face,  are  greatly  altered  :  for  the  whole  upper  fore-part  of  the 
body  is  covered  with  a  broad  thin  fkin,  called  the  myoides  ; 
which  being,  at  that  time,  drawn  down,  it  draws  down  with 
it  the  fldn,  and,  confcquently,  the  features  of  the  face.  By 
this  means,  the  vifage  takes  a  particular  form  5  the  lower  eye- 
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lids,  and  the  corners  of  the  mouth,  are  drawn  downwards ; 
fo  that  the  eyes  are  enlarged,  and  the  mouth  lengthened  :  and 
women,  in  thefe  circmnftances,  are  faid,  by  the  midwives,  to 
be  all  mouth  and  eyes." 

The  arms  of  men  but  very  little  refemble  the  fore  feet  of 
quadrupeds,  and  much  lefs  the  wings  of  birds.  The  ape  is  the 
only  animal  that  is  poflefled  of  hands  and  arms  ;  but  thefe 
are  much  more  rudely  fafliioned,  and  with  lefs  exact:  propor- 
tion than  in  men  ;  "  the  thumb  not  being  fo  well  oppofed  to 
the  reft  of  the  fingers,  in  their  hands,  as  in  ours.'* 

The  form  of  the  back  is  not  much  different  in  man  from 
that  of  quadruped  animals,  only  that  the  reins  are  more  muf- 
cular  in  him,  and  flronger.  The  buttock,  however,  in  man,  is 
different  from  that  of  all  other  animals  whatfoever.  What 
goes  by  that  name,  in  other  creatures,  is  only  the  upper  part 
of  the  thigh  :  man  being  the  only  animal  that  fupports  him- 
felf  perfectly  erect,  the  peculiar  largenefs  of  this  part  is  ow- 
ing to  the  peculiarity  of  his  pofition. 

Man's  feet,  alfo,  are  different  from  thofe  of  all  other  ani- 
mals, thofe  even  of  apes  not  excepted.  The  foot  of  the  ape  is 
rather  a  kind  of  aukward  hand  ;  its  toes,  or  rather  fingers, 
are  long,  and  that  of  the  middle  longeft  of  all.  This  foot  alfo 
wants  the  heel,  as  in  man  ;  the  fole  alfo  is  narrower,  and  lefs 
adapted  to  maintain  the  equilibrium  of  the  body  in  walking, 
dancing,  or  running. 

The  nails  are  lefs  in  man  than  in  any  other  animal.  If  they 
were  much  longer  than  the  extremities  of  the  fingers,  they 
would  rather  be  prejudicial  than  ferviceable,  and  obflruct  the 
management  of  the  hand.  Such  favages  as  let  them  grow  long, 
make  ufe  of  them  in  fleaing  animals,  in  tearing  their  flefh, 
and  fuch-like  purpofes  ;  however,  though  their  nails  are  con- 
fiderably  larger  than  ours,  they  are  by  no  means  to  be  com- 
pared to  the  hoofs,  or  the  claws  of  other  animals.  "  They 
may  fometimes  be  feen  longer,  indeed,  than  the  claws  of  any 
animal  whatfoever  ;  as  we  learn,  that  the  nails  of  fome  of  the 
learned  men  in  China  are  longer  than  their  fingers.  Bat  thefe 
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want  that  foliclity  which  might  give  force  to  their  exertions  ; 
and  could  never,  in  a  ilate  of  nature,  have  ferved  them  for 
annoyance,  or  defence." 

There  is  little  known  exactly  with  regard  to  the  proportion 
of  the  human  figure  ;  and  the  beauty  of  the  beft  ftatues  is 
better  conceived  by  obferving  than  by  meafuring  them.  "  The 
ftatues  of  antiquity,  which  were  at  firft  copied  after  the  hu- 
man form,  are  now  become  the  models  of  it ;  nor  is  there 
one  man  found  whofe  perfon  any  way  approaches  to  thofe  in- 
imitable performances,  that  have  thus,  in  one  figure,  united  the 
perfections  of  many.  It  is  fufficient  to  fay,  that,  from  being  at 
firft  models,  they  are  now  become  originals  j  and  are  ufed  to 
correct  the  deviations  in  that  form  from  whence  they  were 
taken."  I  will  not,  however,  pretend  to  give  the  proportions 
of  the  human  body  as  taken  from  thefe,  there  being  nothing 
more  arbitrary,  and  which  good  painters  themfelves  fo  much 
contemn.  Some,  for  inftance,  who  have  fludied  after  thefe, 
divide  the  body  into  ten  times  the  length  of  the  face,  and 
others  into  eight.  Some  pretend  to  tell  us  that  there  is  a  fimi- 
litude  of  proportion  in  different  parts  of  the  body.  Thus, 
that  the  hand  is  the  length  of  the  face  •,  the  thumb  the  length 
of  the  nofe  ;  the  fpace  between  the  eyes  the  breadth  of  an 
eye  ;  that  the  breadth  of  die  thigh,  at  thickeft,  is  double  that 
of  the  thickeft  part  of  the  leg,  and  treble  the  (mailed ;  that 
the  arms  extended  are  juft  as  long  as  the  figure  is  high  ;  that 
the  legs  and  thighs  are  juft  half  the  length  of  the  figure.  All 
this,  however,  is  extremely  arbitrary  ;  and  the  excellence  of  a 
fhape,  or  the  beauty  of  a  ftatue,  refults  from  the  attitude  and 
pofition  of  the  whole,  rather  than  any  eftablifhed  meafure- 
ments,  begun  without  experience,  and  adopted  by  caprice.  In 
general,  it  may  be  remarked,  that  the  proportions  alter  in 
every  age,  and  are  obvioufly  different  in  the  two  fexes.  In  wo- 
man the  moulders  are  narrower,  and  the  neck  proportionably 
longer  than  in  men.  The  hips  alfo  are  confiderably  larger,  and 
the  thighs  much  fhorter  than  in  men.  Thefe  proportions,  how- 
ever, vary  greatly  at  different  ages.  In  infancy  the  upper  parts 
«f  the  body  are  much  larger  than  the  lower  ;  the  legs  and 
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thighs  do  not  conftitute  any  thing  like  half  the  height  of  the 
•whole  figure  ;  in  proportion  as  the  child  increafes  in  age,  the 
inferior  parts  are  found  to  lengthen  ;  fo  that  the  body  is  not 
equally  divided  until  it  has  acquired  its  full  growth. 

The  fize  of  men  varies  considerably.  Men  are  faid  to  be 
tall,  who  are  from  five  feet  eight  inches  to  fix  feet  high.  The 
middle  ftature  is  from  five  feet  five  to  five  feet  eight  :  and 
thofe  are  faid  to  be  of  fmall  ftature  who  fall  under  thefe  mea- 
fures.  «  However,  it  ought  to  be  remarked,  that  the  fame 
perfon  is  always  taller  when  he  rifes  in  the  morning,  than  upon 
going  to  bed  at  night ;  and  fometimes  there  is  an  inch  differ- 
ence, and  I  have  feen  more.  Few  perfons  are  fenfible  of  this 
remarkable  variation  ;  and,  I  am  told,  it  was  firft  perceived, 
in  England,  by  a  recruiting  officer.  He  often  found  that  thofe 
men  whom  he  had  enlifted  for  foldlers,  and  anfwered  to  the 
appointed  ftandard  at  one  time,  fell  fhort  of  it  when  they  came 
to  be  meafured  before  the  colonel,  at  the  head  quarters.  This 
diminution  in  their  fize  proceeded  from  the  different  times  of 
the  day,  and  the  different  ftates  of  the  body  \vhen  they  hap- 
pened to  be  meafured.  If,  as  was  faid,  they  were  meafured  in 
the  morning,  after  the  night's  refrefhment,  they  were  found 
to  be  commonly  half  an  inch,  and  very  often  a  whole  inch 
taller  than  if  meafured  after  the  fatigues  of  the  day  ;  if  they 
were  meafured  when  frefh,  in  the  country,  and  before  a  long 
fatiguing  march  to  the  regiment,  they  were  found  to  be  an 
inch  taller  than  when  they  arrived  at  their  journey's  end.  All 
this  is  now  well  known  among  thofe  who  recruit  for  the  army ; 
and  the  reafon  of  this  difference  of  ftature  is  obvious.  Between 
all  the  joints  of  the  back-bone,  which  is  compofed  of  fevera! 
pieces,  there  is  a  glutinous  liquor  depofited,  which  ferves,  like 
oil  in  a  machine,  to  give  the  parts  an  eafy  play  upon  each  other. 
This  lubricating  liquor,  or  fynovia,  as  the  anatomifts  call  it, 
is  poured  in  during  the  feafon  of  repofe,  and  is  confumed  by 
cxercife  and  employment  j  fo  that  in  a  body,  after  hard  labour, 
there  is  fcarce  any  of  it  remaining ;  but  all  the  joints  grow 
{tiff,  and  their  motion  becomes  hard  and  painful.  It  is  from 
•  hence,  therefore,  that  the  body  diminifhes  in  ftature.  For 
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this  moiflure  being  drained  away,  from  between  the  nume* 
rous  joints  of  the  back-bone,  they  lie  clofer  upon  each  other  ; 
and  their  whole  length  is  thus  very  fenfibly  diminimed  ;  but 
fleep  once  more,  by  reftoring  the  fluid,  again  fwells  the  fpaces 
between  the  joints,  and  the  whole  is  extended  to  its  former 
dimensions. 

"  As  the  human  body  is  thus  often  found  to  differ  from  it*, 
felf  in  fize,  fo  it  is  found  to  differ  in  its  weight  alfo  ;  and  the 
fame  perfon,  without  any  apparent  caufe,  is  found  to  be  heavier 
atone  time  than  another.  If,  after  having  eat  an  hearty  dinner, 
or  having  drank  hard,  the  perfon  mould  find  himfelf  thus 
heavier,  it  would  appear  no  way  extraordinary  ;  but  the  facl: 
is,  the  body  is  very  often  found  heavier  fome  hours  after  eating 
an  hearty  meal,  than  immediately  fucceeding  it.  If,  for  in- 
flance,  a  perfon,  fatigued  by  a  day's  hard  labour,  mould  eat  a 
plentiful  fupper,  and  then  get  himfelf  weighed  upon  going  to 
bed ;  after  fleeping  foundly,  if  he  is  again  weighed,  he  will 
find  himfelf  considerably  heavier  than  before  ;  and  this  differ- 
ence is  often  found  to  amount  to  a  pound,  or  fometimes  to  a 
pound  and  a  half.  From  whence  this  adventitious  weight  is 
derived,  is  not  eafy  to  conceive  ^  the  body,  during  the  whole 
night,  appears  rather  plentifully  perfpiring  than  imbibing  any 
fluid,  rather  lofing  than  gaining  moiflure  :  however,  we  have 
no  reafon  to  doubt  but  that  either  by  the  lungs,  or,  perhaps, 
by  a  peculiar  fet  of  pores,  it  is  all  this  time  inhaling  a  quan- 
tity of  fluid,  which  thus  increafes  the  weight  of  the  whole  bo- 
dy, upon  being  weighed  the  next  morning*/' 

Although  the  human  body  is  externally  more  delicate  than 
any  of  the  quadruped  kind,  it  is,  notwithftanding,  extremely 
mufcular  :  and,  perhaps,  for  Its  fize,  flronger  than  that  of  any- 
other  animal  whatfoever.  If  we  mould  offer  to  compare  the 
ftrength  of  the  lion  with  that  of  man,  we  mould  confider  that 
the  claws  of  this  animal  give  us  a  falfe  idea  of  its  power  ;  we 
afcribe  to  its  force,  what  is  only  the  effects  of  its  arms.  Thofe 

*  Fr»m  this  experiment  alfo,  the  learned  may  gather  upon  what  a  weak 
foundation  the  whole  dodlrine  of  Sanclorian  perfpiration  is  built :  but  tkia 
difquifition  more  properly  belongs  to  medicine  than  natural  hiftory. 
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which  man  has  received  from  nature  are  not  offenfive  •,  hap- 
py had  art  never  furnifhed  him  with  any  more  terrible  than 
thofe  which  arm  the  paws  of  the  lion. 

But  there  is  another  manner  *  of  comparing  the  ftrengtn  of 
man  with  that  of  other  animals  ;  namely,  by  the  weights  which 
either  can  carry.  We  are  affured  that  the  porters  of  Conftan- 
tinople,  carry  burdens  of  nine  hundred  pounds  weight :  Mr. 
Defaguliers  tells  us  of  a  man,  who,  by  distributing  weights  in 
fuch  a  manner  as  that  every  part  of  his  body  bore  its  mare, 
he  was  thus  able  to  raife  a  weight  of  two  thoufand  pounds.  An 
horfe,  which  is  about  feven  times  our  bulk,  would  be  thus  able 
to  raife  a  weight  of  fourteen  thoufand  pounds,  rf  its  ftrength 
were  in  the  fame  proportion-}-.  "  But,  the  truth  is,  an  horfe 
will  not  carry  upon  its  back,  above  a  weight  of  two  or  three 
hundred  pounds*,  while  a  man,  of  confefledly  inferior  ftrength, 
is  thus  able  to  fupport  two  thoufand.  Whence  comes  this 
feeming  fuperiority  ?  The  anfwer  is  obvious.  Becaufe  the  load 
upon  man's  {boulders  is  placed  to  the  greateft  advantage  ; 
while,  upon  the  horfe's  back,  it  is  placed  at  the  greateft  difad- 
rantage.  Let  us  fuppofe,  for  a  moment,  the  man  {landing  as 
upright  as  poiTible,  under  the  great  load  abovementioned.  It  is 
obvious  that  all  the  bones  of  his  body  may  be  compared  to  K 
pillar  fupporting  a  building,  and  that  his  mufcles  have  fcarcc 
any  mare  in  this  dangerous  duty.  However,  they  are  not  en- 
tirely inactive;  as  man,  let  him  ftand  ever  fo  upright,  will  have 
tome  bending  in  the  different  parts  oi"  his  body.  The  mufcles, 
therefore,  give  the  bones  fome  affiftance,  and  that  with  the 
greateft  poffible  advantage.  In  this  manner,  therefore,  a  man 
has  been  found  to  fupport  two  thoufand  weight ;  but  may  be 
capable  of  fupporting  a  ftill  greater.  The  manner  in  which 
this  is  done,  is  by  {trapping  the  load  round  the  moulders  of  the 
perfon,  who  is  to  bear  it  by  a  machine,  fomething  like  that  by 
which  milk  veflels,  or  water-buckets  are  carried.  The  load  be- 
ing thus  placed  on  a  fcaffold,  on  each  fide,  contrived  for  that 

*  Mr.  Buffon  calls  it  a  better  manner,  but  this  is  not  the  cafe, 
f  Mr.  Buffon  carries  this  fubje<5l  no  farther  ;  anJ  ihus  far,  without  ex- 
planation, it  is  erroneous. 
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purpofe,  and  the  man  (landing  erecl  in  themuld,  all  parts  of 
the  fcaffold,  except  that  where  .the  man  (lands,  are  made  to 
fmk  ;  and  thus  the  man  maintaining  his  pofition,  the  load, 
whatever  it  is,  becomes  fufpended,  and  the  column  of  hi* 
bones  may  be  fairly  faid  to  fupport  it.  If,  however,  he  Qiould 
but  ever  fo  little  give  way,  he  mud  inevitably  drop  ;  and  no 
power  of  his  can  raife  the  weights  again.  But  the  cafe  is  very 
different  with  regard  to  a  load  laid  upon  an  horfe.  The  column 
of  the  bones  there,  lies  a  different  way  ;  and  a  weight  of  five 
hundred  pounds,  as  I  am  told,  would  break  the  back  of  the 
ftrongeft  horfe  that  could  be  found.  The  great  force  of  an 
horfe,  and  other  quadrupeds,  is  exerted  when  the  load  is  in 
fuch  a  pofition  as  that  the  column  of  the  bones  can  be  proper- 
ly applied  ;  which  is  lengthwife.  When,  therefore,  we  are  to 
eftimate  the  comparative  ftrength  of  a  horfe,  we  are  not  to 
rry  what  he  can  carry,  but  what  he  can  draw  ;  and,  in  this 
cafe,  his  amazing  fuperiority  over  man  is  eafily  difcerned  ;  for 
one  horfe  can  draw  a  load  that  ten  men  cannot  move.  And  in 
fome  cafes  it  happens  that  a  draft-horfe  draws  the  better  for 
being  fomewhat  loaded  ;  for,  as  the  peafants  fay,  the  load  up- 
on his  back  keeps  him  the  better  to  the  ground." 

There  is  dill  another  way  of  eilimating  human  ftrength  by 
the  perfeverance  and  agility  of  our  motions.  Men,  who  are  ex- 
ercifed  in  running,  outftrip  horfes  ;  or  at  lead  hold  their  fpeed 
for  a  longer  continuance.  In  a  journey,  alfo,  a  man  will  walk 
down  a  horfe  ;  and  after  they  have  both  continued  to  proceed 
for  feveral  days,  the  horfe  will  be  quite  tired,  and  the  man 
will  be  frefher  than  in  the  beginning.  The  king's  meffengers 
of  Ifpahan,  who  are  runners  by  profeflion,  go  thirty-fix  leagues 
in  fourteen  hours.  Travellers  allure  us  that  the  Hottentots 
outftrip  lions  in  the  chace;  and  that  the  favages,  who  hunt  the 
elk,  purfue  with  fuch  fpeed,  that  they  at  lail  tire  down,  and 
take  it.  We  are  told  many  very  furprizing  things  of  the  great 
fwiftnefs  of  the  favages,  and  of  the  long  journies  they  under- 
take, on  foot,  through  the  mod  craggy  mountains,  where 
there  are  no  paths  to  diretl,  nor  houfes  to  entertain  them.  They 
are  faid  to  perform  a  journey  of  twelve  hundred  leagues  in 


3o8  A  N    H  I  S  T  O  R  Y     O  F 

lefs  than  fix  weeks.  «  But,  notwithftanding  what  travellers 
report  of  this  matter,  I  have  been  allured,  from  many  of  our 
officers,  and  foldiers,  who  compared  their  own  fwiftnefs  with 
that  of  the  native  Americans,  during  the  hft  war,  that  al- 
though the  favages  held  out,  and,  as  the  phrafe  is,  had  better 
bottom,  yet,  for  a  fpurt,  the  Englifhmen  were  more  nimble 
and  fpeedy." 

Neverthelefs,  in  general,  civilized  man  is  ignorant  of  his 
own  powers  ;  he  is  ignorant  how  much  he  lofes  by  effeminacy; 
and  what  might  be  acquired  by  habit  and  exercife.  Here  and 
there,  indeed,  men  are  found  among  us  of  extraordinary 
ftrength  ;  but  that  ftrength,  for  want  of  opportunity,  is  fel- 
dom  called  into  exertion.  "  Among  the  ancients  it  was  a 
quality  of  much  greater  ufe  than  at  prefent  ;  as  in  war  the 
fame  man  that  had  ftrength  fufficient  to  carry  the  heaviefl 
armour,  had  ftrength  fufficient  alfo  to  ftrike  the  moft  fatal 
blow.  In  this  cafe,  his  ftrength  was  at  once  his  protection  and 
his  power.  We  ought  not  to  be  furprized,  therefore,  when 
we  hear  of  one  man  terrible  to  any  army,  and  irrefiftible  in 
his  career,  as  we  find  fome  generals  reprefented  in  ancient 
hiftory.  But  we  may  be  very  certain  that  this  prowefs  was 
exaggerated  by  flattery,  and  exalted  by  terror.  An  age  of 
ignorance  is  ever  an  age  of  wonder.  At  fuch  times,  mankind, 
having  no  juft  ideas  of  the  human  powers,  are  willing  rather 
to  reprefcnt  what  they  wifh  than  what  they  know  ;  and  exalt 
human  ftrength,  to  fill  up  the  whole  fphere  of  their  limited 
conceptions.  Great  ftrength  is  an  accidental  thing  ;  two,  or 
three,  in  a  country,  may  poffefs  it ;  and  thefe  may  have  a  claim 
to  heroifm.  But  what  may  lead  us  to  doubt  of  the.  veracity  of 
thefe  accounts  is,  that  the  heroes  of  antiquity  are  reprefented 
as  the  fons  of  heroes  ;  their  amazing  ftrength  is  delivered  down 
from  father  to  fon  ;  and  this  we  know  to  be  contrary  to  the 
courfe  of  nature.  Strength  is  not  hereditary  ;  although  titles 
are  :  and  I  am  very  much  induced  to  believe,  that  this  great 
tribe  of  heroes,  who  are  all  reprefented  as  the  defcendants  of 
heroes,  are  more  obliged  to  their  titles  than  to  their  ftrength, 
for  their  characters.  With  regard  to  the  Ihining  characters  in 
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Homer,  they  are  all  repre Tented  as  princes,  and  as  the  Ions  of 
princes  ;   while  we  are  told  of  fcarce  any  ihare  of  pro\> 
whatfocver  in  the  meanncr  men  of  the  army  •,  who  are  only 
brought  into  the   field   for  thefe  to  protect,    or  to  flaughter. 
But  nothing  can  be  more  unlikely  than  that  thofe  men,  \ 
were  bred  in  the  luxury  of  courts,   mould  be   ftrong  ;  while 
the  whole  body  of  the  people,   who    received  a  plainer  and 
fimpler  education,  ihould  be   comparatively  wreak.    Nothing 
can  be  more  contrary  to  the  general  laws  of  nature,  than  that 
all  the  fons  of  heroes  fhould  thus  inherit  not  only  the  king- 
doms, but  the  ftrength  of  their  forefathers  ;  and  we  may  con- 
clude,  that    they    owe   the   greateft  mare  of  their  imputed 
ftrength  rather  to  the  dignity  of  their  Rations  than  the  force 
of  their  arms  ;  and,  like  all  fortunate  princes,  their  flatterers 
happened  to  be  believed.  In  latter  ages,  indeed,  we  have  fome 
accounts  of  amazing  ftrength,  which  we  can  have  no  reafon 
to  doubt  of.  But  in  thefe,  nature  is  found  to  purfue  her  or- 
dinary courfe  ;  and  we  find  their  ftrength  accidental.  We  fincl 
thefe  ftrong  men  among  the  loweft  of  the  people,  and  gradu- 
ally rifing  into  notice  ;  as  this  fuperiority  had  more  opportuni- 
ty of  being  feen.  Of  this  number  \\  as  the  Roman  Tribune,  who 
went  by  the  name  of  the  fecond  Achilles  ;  who,  with  his  own 
hand,  killed,  at  different  times,  three  hundred  of  the  enemy  ; 
and  when  treacheroully  fet  upon,   by  twenty-five  of  his  own 
country-men,  although  then  paft  his  iixlieth  year,  killed  four- 
teen of  them  before  he  was  flain.  Of  this  number  was  Milo, 
who,  when  he  ftood  upright,  could  not  be  forced  out  of 
place.  Pliny,  alfo,  tells  of  one  Athanatus,  who  walked  acrofs 
the  ftage  at  Rome,    loaded  with  a  breaft-plate   weighing  five 
hundred  pounds,  and  bufldns  of  the  lame  weight.    But  of  all 
the  prodigies  of  ftrength,  of  whom  we  have  any  accounts  in    ' 
Roman  hiitory,  Maximin,  the  emperor,  is  to  be  reckoned  the 
foremoft.    Whatever  we  are  told  relative  to  him  is  well  a: 
ted  •,  his  character  was  too  exalted  not  to  be  thoroughly  known; 
and  that  very  ftrength,  for  which  he  was  celebrated,  at  lad 
procured  him  no  lefs  a  reward  than  the  empire  of  the  world. 
Maximin  was  above  nine  feet  in  height,  and  the  beft  propor- 
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tioned  man  in  the  whole  empire.  He  was  by  birth  a  Thracian  ; 
and,  from  being  a  fimple  herdfman,  rofe  through  the  grada- 
tions of  oiTice,  until  he  came  to  be  emperor  of  Rome.  The  firft 
opportunity  he  had  of  exerting  his  ftrength,  was  in  the  pre- 
fence  of  all  the  citizens,  in  the  theatre,  where  he  overthrew 
twelve  of  the  ftrongeft  men,  in  wreilling,  and  outftript  two 
of  the  fleeted  horfes,  in  running,  all  in  one  day.  He  could 
draw  a  chariot  loaden,  that  two  flrong  horfes  could  not  move  ; 
he  could  break  a  horfe's  jaw  with  a  blow  of  his  fift  ;  and  its 
thigh  with  a  kick.  In  war  he  was  always  foremoft,  and  invin- 
cible ;  happy  had  it  been  for  him,  and  his  fubjeds,  if,  from 
being  formidable  to  his  enemies,  he  had  not  become  ft  ill  more 
fo  to  his  fubje&s  ;  he  reigned,  for  fome  time,  with  all  the 
world  his  enemy ;  all  mankind  wifhing  him  dead,  yet  none 
daring  to  ftrike  the  blow.  As  if  fortune  had  refolved  that 
through  life  he  mould  continue  unconquerable,  he  was  killed 
£t  lad  by  his  own  foldiers,  while  he  was  fleeping.  We  have 
many  other  inftances,  in  later  ages,  of  very  great  ftrength,  and 
not  fewer  of  amazing  fwiftnefs  ;  but  thefe,  merely  corporeal 
perfections,  are  now  confidered  as  of  fmall  advantage,  either 
in  war  or  in  peace.  The  invention  of  gun-powder  has,  in  fome 
meafure,  levelled  down  all  force  to  one  ftandard  ;  and  has 
wrought  a  total  change  in  human  education  through  all  parts 
of  the  world.  In  peace  alfo,  the  invention  of  new  machines 
every  day,  and  the  application  of  the  ftrength  of  the  lower 
animals  to  the  purpofes  of  life,  have  rendered  human  ftrength 
lefs  valuable.  The  boaft  of  corporeal  force  is  now,  therefore, 
eonfigned  to  favage  nations,  where  thofe  arts,  not  being  intro- 
duced, it  may  ftill  be  needful ;  but,  in  more  polite  countries, 
few  will  be  proud  of  that  ftrength  which  other  animals  can  be 
taught  to  exert  to  as  ufeful  purpofes  as  they. 

"  If  we  compare  the  largenefs  and  thicknefs  of  our  muf- 
cles  with  thofe  of  any  other  animal,  we  (hall  find  that,  in  this 
refpeft,  we  have  the  advantage  ;  and  if  ftrength,  or  fwiftnefs, 
depended  upon  the  quantity  of  mufcular  flefh  alone,  I  believe 
that,  in  this  refpecl:,  we  fhould  be  more  active  and  powerful 
than  any  other.  But  this  is  not  the  cafe  5  a  great  deal  more 
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than  the  fizc  of  the  mufcles  goes  to  conftitute  activity,  or 
force  ;  and  it  is  not  he  that  has  the  thickeft  legs  that  can 
make  the  beft  ufe  of  them.  Thofe,  therefore,  who  have  written 
elaborate  treatifes  on  mufcular  force,  and  have  eftimated  the 
ilrength  of  animals  by  the  thicknefs  of  their  mufcles,  have 
been  employed  to  very  little  purpofe.  It  is,  in  general,  obferv- 
ed,  that  thin  and  raw-boned  men  are  always  ftronger  and  more 
powerful  than  fuch-as  are  feemingly  more  mufcular  ;  as  in 
the  former,  all  the  parts  have  better  room  for  their  exertions." 

Women  want  much  of  the  ftrength  of  men  ;  and,  in  fomc 
countries,  the  ftronger  fex  have  availed  themfclves  of  this 
fuperiority,  in  cruelly  and  tyrannically  enflaving  thofe  who 
were  made  with  equal  pretenfions  to  a  {hare  in  all  the  advanta- 
ges life  can  bellow.  Savage  nations  oblige  their  women  to  a 
life  of  continual  labour  ;  upon  them  refts  all  the  drudgeries  of 
domeftic  duty  ;  while  the  huiband,  indolently  reclined  in  his 
hammock,  is  firft  ferved  from  the  fruits  of  her  induftry.  From 
this  negligent  fituation  he  is  feldom  rouzed,  except  by  the  calls 
of  appetite,  when  it  is  necefTary,  either  by  fiihing  or  hunting, 
to  make  a  variety  in  his  entertainments.  A  favage  has  no  idea 
of  taking  pleafure  in  exercife  5  he  is  furprifed  to  fee  an  Euro- 
pean walk  forward  for  his  amufement,  and  then  return  back 
again.  As  for  his  part,  he  could  be  contented  to  remain  for  ever 
in  the  fame  fituation,  perfectly  fatisfied  with  fenfual  pleafures 
and  undiflurbed  repofe.  The  women,  therefore,  of  thefe  coun- 
tries, are  the  greateft  flaves  upon  earth  ;  fenfible  of  their 
weaknefs,  and  unable  to  refift,  they  are  obliged  to  fuffer  thofe 
hardfhips  which  are  naturally  inflicted  by  fuch  as  have  been 
taught,  that  nothing  but  corporeal  force  ought  to  give  pre- 
eminence. It  is  not,  therefore,  till  after  f  >f  refine- 
ment, that  women  are  treated  \\  ith  lenity  ;  and  not  till  the 
higheft  degree  of  politenefs,  that  they  are  permitted  to  (hare 
in  all  the  privileges  of  man.  The  firfl  impulfe  of  favage  na- 
ture is  to  confirm  their  fiavery  ;  the  next,  of  half  barbarous 
nations,  is  to  appropriate  their  beauty  ;  and  that,  of  the  per- 
fectly polite,  to  engage  their  affe&ions.  In  civilized  countries, 
therefore,  women  have  united  the  force  of  modefty  to  the  pow- 
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r.r  of  their  natural  charms  ;  and  thus  obtain  that  fuperiorltv 
over  the  mind,  which  they  arc  unable  to  extort  by  their 
flren. 


CHAP.   vi. 

Of  Sleep  and  Hunger. 

AS  man,  in  all  the  privileges  he  enjoys,  and  the  powers 
he  is  invefted  with,  has  a  fuperiority  over  all  other  ani- 
mals, fo,  in  his  neceflities,  he  feems  inferior  to  the  mearteft  of 
them  all.  Nature  has  brought  him  into  life  with  a  greater  va- 
riety of  wants  and  infirmities,  than  the  reft  of  her  creatures, 
unarmed  in  the  midft  of  enemies.  The  lion  has  natural  arms  ; 
the  bear  natural  cloathing  ;  but  man  is  deftitute  of  all  fuch 
advantages  ;  and,  from  the  fuperiority  of  his  mind  alone,  he 
is  to  fupply  the  deficiency.  The  number  of  his  wants,  how- 
ever, were  nK  ri,  in  order  to  multiply  the  number  of 
•ijoyments  ;  fmce  the  poflibility  of  being  deprived  of  any 
',  teaches  him  the  value  of  its  pofleflion.  Were  man  born 
with  thofe  advantages  which  he  learns  to  poflefs  by  induftry, 
he  would  very  probably  enjoy  them  with  a  blunter  relifh  :  it 
is  by  being  naked,  that  he  knows  the  value  of  a  covering  ;  it  is 
by  being  expofed  to  the  weather,  that  he  learns  the  comforts 
of  an  habitation.  Every  want  thus  becomes  a  means  of  pica- 
furc,  in  redrefling  ;  and  that  animal  that  has  mod  defires,  may 
be  faid  to  be  capable  of  the  greateft  variety  of  happinefs. 

Bcfide  the  thoufand  imaginary  wants  peculiar  to  man  only, 
there  are  two,  which  he  has  in  common  with  all  other  ani- 
mals ;  and  which  he  a  more  neceflary  manner  than 
they.  Thefe  are  the  wants  of  ileep  and  hunger.  Every  animal 
that  we  arc  acquainted  with,  feems  to  endure  the  want  of  thefe 
with  much  lefs  injury  to  health,  than  man  ;  and  fome  are  mod 
furprizingly  patient  in  fuftaining  both.  The  little  domeftic 
animals  that  we  keep  about  us,  may  often  fet  a  leflbn  of  calm 
rcfignation,  in  fupporting  want  and  watchfulnefs,  to  the  boail- 


fca  philofopher.   They  receive  their  pit.  uncertain  in- 

tervals, and  wait  its  coming  with  chearful 
have  inftancesof  the  dog,  and  the  cat,  I  :his  man 

without  food,  for  fcvcral  days  ;  and  yet  llii!  pv 

hment  to  the  tyrant  that  oppi  .n  j    flill  ready  to 

exert  their  little  fervices  for  hi<  But 

the  patience  of  thefe  is  nothi:i  he  animals  of  the 

foreft  endure.   As  thefe  moftly  live  upon  accidental  carnage, 
fo  they  are  often  known  to  remain  without  food  f^ 
weeks  togeth.  j,  kindly  folicitous  for  their  fupport,  has 

alfo  contracted  their  ftomachs,  to  fuit  them  for  their  precari- 
ous way  of  living  \  and  kindly,  while  it  abridges  the  banquet, 
leffcns  the  neceffity  of  providing  for  it.  But  the  meaner  tribes 
of  animals  are  made  ftill  more  capable  of  fuftain:  ::h- 

out  food,  many  of  them  rema:  be  of  torpid  indif- 

ference till  their  prey  approaches,  when  they  jump  upon  and 
feize  it.  In  this  manner,  the  fnake,  or  the  fpider,  continue,  for 
ral  months  together,  to  fubfift  upon  a  fingle  meal ;  and 
fome  of  the  butter-fly  kinds  actually  live  upon  noth: 

different  with  man  :  1  im- 

.nd  it  is  fuppofed,  th.:t  ho  cannot  conti- 
nue to  live  four  days  v  :,  drinkl:  keeping. 

Hi  i   much  more  powerful  enemy   to  ir.an   tl: 

.  rmd  kills  him  much  foone: .  be  confider- 

-  a  difor*.!  rood  removes  ;  and  tliat  would  quickly 

be  fatal,  without  :  r  antidote.  :ble 

.    to  avoid  it  he  even  encc..  rain  death  ; 

rather  than  endure  its  tor:  ;es  them  for 

iertruclion.  However,  by  what  I  have  been  told,  it 
:ch  more  drendfu  ,  than  in  its  continu- 

;  and  the  pains  of  a   :  ]n9 

In  the  \y:  the  defire  of  food  is 

tideed,  as  >\e  know  b  ico,  ior  there  are  f 

in  form  :3  approaches.    But,  after 

md  day,  its  tortures  become  lei's  terrible,  and  a 
;th  comes  kindly  in  to  the  poor  v. 

. 
:  R 
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one  of  the  fix  that  endured  it  in  its  extremities  ;  and  who  wa* 
the  only  perfon  that  had  not  loft  his  fenfes,  when  they  received 
accidental  relief.  He  affured  me,  his  pains  at  firft  were  fo 
great,  as  to  be  often  tempted  to  eat  a  part  of  one  of  the  men 
who  died  ;  and  which  the  reft  of  his  crew  actually  for  fome 
time  lived  upon  :  he  faid  that,  during  the  continuance  of  this 
paroxyfm,  he  found  his  pains  infupportable  ;  and  was  defirous, 
at  one  time,  of  anticipating  that  death  which  he  thought  in- 
evitable ;  but  his  pains,  he  faid,  gradually  decreafed,  after  the 
fixth  day,  (for  they  had  water  in  the  {hip,  which  kept  them 
alive  fo  long)  and  then  he  was  in  a  ftate  rather  of  languor 
than  defire  ;  nor  did  he  much  wifh  for  food  except  when  he 
faw  others  eating  ;  and  that  for  a  while  revived  his  appetite, 
though  with  diminifhed  importunity.  The  latter  part  of  the 
time,  when  his  health  was  almoft  deftroyed,  a  thoufand  ftrange 
images  rofe  upon  his  mind  ;  and  every  one  of  his  fenfes  began 
to  bring  him  wrong  information.  The  moft  fragrant  perfumes 
appeared  to  him  to  have  a  foetid  fmell ;  and  every  thing  he 
looked  at,  took  a  greenifh  hue,  and  fometimes  a  yellow.  When 
he  was  prefented  with  food,  by  the  (hip's  company  that  took 
him  and  his  men  up,  four  of  whom  died  ihortly  after,  he  could 
not  help  looking  upon  it  with  loathing,  inftead  of  defire  ;  and 
it  was  not  till  after  four  days,  that  his  ftomach  was  brought 
to  its  natural  tone  ;  when  the  violence  of  his  appetite  return- 
ed, with  a  fort  of  canine  eagernefs. 

Thus  dreadful  are  the  effects  of  hunger  ;  and  yet  when  we 
come  to  afiign  the  caufe  that  produces  them,  we  find  the  fub- 
je£l  involved  in  doubt  and  intricacy.  This  longing  eagernefs 
is,  no  doubt,  given  for  a  very  obvious  purpofe  ;  that  of  reple- 
nifhing  the  body,  wafted  by  fatigue  and  perfpiration.  Were 
not  men  ftimulated  by  fuch  a  prefiing  monitor,  they  might 
be  apt  to  purfue  other  amufements,  with  a  perfeverance  be- 
yond their  power  -,  and  forget  the  ufeful  hours  of  refrem- 
ment,  in  thofe  more  tempting  ones  of  pleafure.  But  hunger 
makes  a  demand  that  will  not  be  refufed  ;  and,  indeed,  the 
generality  of  mankind,  feldom  await  the  call. 
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Hunger  has  been  fuppofed  by  fome  to  arife  from  the  rub- 
bing of  the  coats  of  the  ftomach  againft  each  other,  without 
having  any  intervening  fubftance  to  prevent  their  painful  at- 
trition. Others  have  imagined,  that  its  juices,  wanting  their 
nece/Tary  fupply,  turn  acrid,  or,  as  fome  fay,  pungent  ,  and 
thus  fret  its  internal  coats,  fo  as  to  produce  a  train  of  the 
mod  uneafy  fenfations.  Boerhaave,  who  made  his  reputation 
in  phyfic,  by  uniting  the  conjectures  of  all  thofe  that  prece- 
ded him,  afcribes  hunger  to  the  united  effect  of  both  thefe 
caufes  ;  and  aflerts,  that  the  pungency  of  the  gaftric  juices, 
and  the  attrition  of  its  coats  againft  each  other,  caufe  thofe 
pains,  which  nothing  but  food  can  remove.  Thefe  juices  con- 
tinuing ftill  to  be  feparated  in  the  ftomach,  and  every  mo- 
ment becoming  more  acrid,  mix  with  the  blood,  and  infect 
the  circulation  :  the  circulation  being  thus  contaminated,  be- 
comes weaker,  and  more  contracted  ;  and  the  whole  nervous 
frame  fympathifing,  an  hectic  fever,  and  fometimes  madnefs, 
is  produced  ;  in  which  ftate  the  faint  wretch  expires.  In  this 
manner,  the  man  who  dies  of  hunger,  may  be  faid  to  be  poi- 
foned  with  the  juices  of  his  own  body  •,  and  is  deftroyed  lefs 
by  the  want  of  nouriihment,  than  by  the  vitiated  qualities  of 
that  which  he  had  already  taken. 

However  this  may  be,  we  have  but  few  inftances  of  men 
dying,  except  at  fen,  of  abfolute  hunger  ;  the  decline  of  thofo 
unhappy  creatures  who  are  deilitute  of  food,  at  land,  be- 
ing more  flow  and  unperceived.  Thefe,  from  often  being  in 
need,  and  as  often  receiving  an  accidental  fupply,  pafs  their 
lives  between  furfeiting  and  repining  ;  and  their  conftitution 
is  impaired  by  infenfible  degrees.  Man  is  unfit  for  a  ftate  of 
precarious  expectation.  That  fhare  of  provident  precaution 
which  incites  him  to  lay  up  (lores  for  a  diftant  day,  becomes  his 
torment,  when  totally  unprovided  againft  an  immediate  call. 
The  lower  race  of  animals,  when  fausfied  for  the  inftant 
moment,  are  perfectly  happy :  but  it  is  othenvife  \\  ith  man  ; 
his  mind  anticipates  dlftrefs,  and  feels  the  pangs  of  want  even 
before  it  arreft  him.  Thus  the  mind,  being  continually  harrafT. 
ed  by  the  fituation,  it  at  length  mil  nonces  the  conftitution,  and 
unfits  it  for  all  its  functions.  Some  cruel  difcrder,  but  no  way 


A  N    H  I  S  T  O  R  Y    O  F 

like  hunger,  feizes  the  unhappy  fufferer  ;  fo  that  almoft  all 
thofe  men  who  have  thus  long  lived  by  chance,  and  whofe 
every  day  may  be  confidered  as  an  happy  efcape  from  famine, 
are  known  at  laft  to  die  in  reality,  of  a  diforder  caufed  by  hun- 
ger ;  but  which,  in  the  common  language,  is  often  called  a 
broken-heart.  Some  of  thefe  I  have  known  myfelf,  when  very 
little  able  to  relieve  them  :  and  I  have  been  told,  by  a  very 
active  and  worthy  magiftrate,  that  the  number  of  fuch  as  die 
in  London  for  want,  is  much  greater  than  one  would  ima- 
gine :  I  think  he  talked  of  two  thoufand  in  a  year, 

But  how  numerous  foever  thofe  who  die  of  hunger  may  be, 
many  times  greater,  on  the  other  hand,   are  the  number  of 
thofe  who  die  by  repletion.  It  is  not  the  province  of  the  pre- 
fent  page  to   fpeculate,  with  the  phyfician,  upon  the  danger 
of  furfeits  ;  or,  with  the  moralift,  upon  the  naufeoufnefs  of 
gluttony  :  it  will  only  be  proper  to  obferve,  that  as  nothing 
is  fo  prejudicial  to  health  as  hunger  by  conftraint,  fo  nothing 
is  more  beneficial  to  the  conftitution  than  voluntary  abftinence. 
It  was  not  without   reafon   that  religion  enjoined  this  duty  ; 
fince  it  anfwered  the  double  purpofe  of  reftoring  the  health 
oppreffed  by  luxury,  and  diminimed  the  confumption  of  pro- 
vifions,  fo  that  a  part  might  come  to  the  poor.  It  fhould  be  the 
bufinefs  of  die  legiflature,  therefore,  to  enforce  this  divine  pre- 
cept ;  and  thus,  by  reftraining  one  part  of  mankind  in  the  ufe  of 
their  fuperfluities,  to  confult  for  the  benefit  of  thofe  who  want 
the  neceflaries  of  life.  The  injunctions  for  abftinence  are  flridt 
over  the  whole  continent ;  and  were  rigoroufly  obferved,  even 
among  ourfelves,  for  a  long  time  after  the  Reformation.  Queen 
Eliz-abeth,  by  giving  her  commands,  upon  this  head,  the  air  of 
a  political  injunction,  leffened,  in  a  great  meafure,  and  in  my 
opinion  very  unwifely,   the  religious  force  of  the  obligation. 
She  enjoined  that  her  fubjects  mould  faft  from  ftefh  on  Fri- 
days and  Saturdays  \  but  at  the  fame  time  declared,  that  it 
was  not  commanded  from  motives  of  religion,  as  if  there  were 
any  differences  in  meats,   but  merely  to  favor  the  confump- 
tion of  fifh,  and  thus  to  multiply  the  number  of  mariners  ;  and 
to  {pare  the  flock  of  fheep,  which  might  be  more  benc* 
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ficial  in  another  way.  In  this  manner  the  injunction  defeated 
its  own  force,  and  this  moil  falutary  law  became  no  longer 
binding,  when  it  was  fuppofed  to  come  purely  from  man. 
How  far  it  may  be  enjoined  in  the  fcrir.tures,  I  will  not  take 
upon  me  to  fay ;  but  this  may  be  alTerted,  that  if  the  utmoft 
benefit  to  the  individual,  and  the  mo-ft  extenfive  advantage  to 
fociety,  ferve  to  mark  any  institution  as  of  Heaven,  this  of 
abitinence  may  be  reckoned  among  the  foremoft. 

Were  we  to  give  an  hiilory  of  the  various  benefits  that 
have  arifen  from  this  command,  and  how  conducive  it  has 
bee-n  to  long  life,  the  instances  would  fatigue  with  their  mul- 
tiplicity. It  is  furprifmg  to  what  a  great  age  the  primitive 
chriilians  of  the  eaft,  who  retired  from  perfecution  in  the  de- 
farts  of  Arabia,  continued  to  live,  in  all  the  bloom  of  health, 
and  yet  all  the  rigours  of  abftemious  difcipline.  Their  com- 
mon allowance,  as  we  are  told,  for  four  and  twenty  hours, 
was  twelve  ounces  of  bread,  and  nothing  but  water.  On  this 
fimple  beverage,  St.  ""Anthony  is  faid  to  have  lived  an  hun- 
dred and  ^five  years ;  James,  the  hermit,  an  hundred  and 
four  ;  Arfenius,  tutor  to  the  emperor  Arcadius,  an  hundred 
and  twenty ;  St.  Epiphanius,  an  hundred  and  fifteen  ;  Sime- 
on, an  hundred  and  twelve  ;  and  Rombald,  an  hundred  and 
twenty.  In  this  manner  did  thefe  holy  temperate  men  live  to 
an  extreme  old  age,  kept  chearful  by  ftrong  hopes,  and  health- 
ful by  moderate  labour. 

Abftinence  which  is  thus  voluntary,  may  be  much  more 
eafily  fupported  than  conflrained  hunger.  Man  is  faid  to  live 
without  food  for  feven  days  •,  which  is  the  ufual  limit  afligned 
for  him  :  and,  perhaps,  in  a  (late  of  conftraint,  this  is  the 
longed  time  he  can  furvive  the  want  of  it.  But  in  cafes  of 
voluntary  abftinence,  of  ficknefs,  or  fleeping,  he  has  been 
known  to  live  much  longer. 

In  the  records  of  the  tower,  there  is  an  account  of  a  Scotch- 
man, imprifoned  for  felony,  who,  for  the  fpace  of  fix  weeks, 
took  not  the  Lead  fuftenance,  being  exadly  watched  during 
the  whole  time ;  and  for  this  he  received  the  king's  pardon. 

When  the  American  Indians  undertake  long  journies,  and 
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when,  confequently,  a  {lock  of  provifions  fufficient  to  fupport 
them  the  whole  way,  would  be  more  than  they  could  carry, 
in  order  to  obviate  this  inconvenience,  inftead  of  carrying  the 
neceffary  quantity,  they  contrive  a  method  of  palliating  their 
hunger,  by  fwailowing  pills,  made  of  calcined  {hells  and  to- 
bacco. Thefe  pills  take  away  all  appetite,  by  producing  a  tem- 
porary diforder  in  the  ftomach  ;  and,  no  doubt,  the  frequent 
repetition  of  this  wretched  expedient,  muft  at  laft  be  fatal. 
By  this  means,  however,  they  continue  feveral  days  without 
eating,  chearfully  bearing  fuch  extremes  of  fatigue  and  watch- 
ing, as  would  quickly  deftroy  men  bred  up  in  a  greater  ftate 
of  delicacy.  For  thofe  arts  by  which  we  learn  to  obviate  our 
neceilities,  do  not  fail  to  unfit  us  for  their  accidental  en- 
counter. 

Upon  the  whole,  therefore,  man  is  lefs  able  to  fupport  hurv 
ger  than  any  other  animal  •,  and  he  is  not- better  qualified  to 
fupport  a  fiate  of  watchfuhiefs.  Indeed,  fleep  feems  much 
more  neceffary  to  him  than  to  any  other  creature  \  as,  when 
awake,  he  may  be  faid  to  exhauft  a  greater  proportion  of  the 
nervous  fluid  $  and,  confequently,  to  Hand  in  need  of  an  ade- 
quate fupply.  Other  animals,  when  mod  awake,  are  but  little 
removed  from  a  (late  of  flumber ;  their  feeble  faculties,  im- 
prifoned  in  matter,  and  rather  exerted  by  impulfe  than  deli- 
beration, require  deep  rather  as  a  ceffation  from  motion,  than 
from  thinking.  But  it  is  otherwife  with  man  •,  his  ideas,  fa- 
tigued with  their  various  excurfions,  demand  a  cefTation,  not 
lefs  than  the  body,  from  toil ;  and  he  is  the  only  creature  that 
feems  to  require  fleep  from  double  motives ;  not  lefs  for  the 
refremment  of  the  mental,  than  of  the  bodily  frame. 

There  arc  fome  lower  animals,  indeed,  that  feem  to  fpend 
the  greatelt  part  of  their  lives  in  fleep  ;  but,  properly  fpeaking, 
the  fleep  of  fuch  may  be  confidered  as  a  kind  of  death ;  and 
their  waking,  a  refurre&ion.  Flies,  and  infefts,  are  faid  to  be 
aileep,  at  a  time  that  all  the  vital  motions  have  ceafed  ;  with- 
out refpiration,  without  any  circulation  of  their  juices  ;  if  cut 
in  pieces,  they  do  not  awake,  nor  does  any  fluid  ooze  out  at 
the  wound.  Thefe  maybe  confidered  rather  as  congealed  than 
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a«  keeping  animals ;  and  their  reft,  during  winter,  rather  as  a 
cetiation  from  life,  than  a  necefiary  refrefhment  :  but  in  ihe 
higher  races  of  animals,  whofe  blood  is  not  thus  congealed, 
and  thawed  by  heat,  thefe  all  bear  the  want  of  fleep  much 
better  than  man  ;  and  fome  of  them  continue  *  long  time 
without  feeming  to  take  any  refrefhment  from  it  whatio- 
cver. 

But  man  is  more  feeble  ;  he  requires  its  due  return  ;  and 
if  it  fails  to  pay  the  accuftomed  vifit,  his  whole  frame  is  in  a 
fliort  time  thrown  into  diforder  :  his  appetite  ceafes  ;  his  fpi- 
rits  are  dejected  5  his  pulfe  becomes  quicker  and  harder ;  and 
his  mind,  abridged  of  its  (lumbering  vifions,  begins  to  adopt 
waking  dreams.  A  thoufand  ftrange  phantoms  arife  which 
come  and  go  without  his  will :  thefe,  which  are  tranlient  in  the 
beginning,  at  laft  take  firm  pofleflion  of  the  mind,  which 
yields  to  their  dominion,  and,  after  a  long  druggie,  runs  into 
confirmed  madnefs.  In  that  horrid  ftate,  the  mind  may  be 
confidered  as  a  city  without  walls,  open  to  every  infult,  and 
paying  homage  to  every  invader  ;  every  klea  that  then  ftarts 
with  any  force,  becomes  a  reality  ;  and  the  reafon,  over  fatigued 
with  its  former  importunities,  makes  no  head  againft  the 
tyrannical  rnvafion,  but  fubmits  to  it  from  mere  imbecility. 

But  it  is  happy  for  mankind,  that  this  ftate  of  inquietude  is 
feldom  driven  to  an  extreme  ;  and  that  there  are  medicines, 
which  feldom  fail  to  give  relief.  However,  man  finds  it  more 
difficult  than  any  other  animal  to  procure  fleep  :  and  fome  are 
obliged  to  court  its  approaches  for  feveral  hours  together,  be- 
fore they  incline  to  reft.  It  is  vain  that  all  light  is  excluded  ; 
that  all  founds  are  removed;  that  warmth  and  foftncfs  confpirc 
ro  invite  it ;  the  rcftleis  and  bufy  mind  ftill  retains  its  former 
activity  ;  and  reafon,  that  wifhes  to  lay  down  the  reins,  in  fpite 
of  herfelf,  is  obliged  to  maintain  them.  In  this  diiagreeable 
ftate,  the  mind  pafles  from  thought  to  thought,  willing  to  lofc 
the  diftinthiefs  of  perception,  by  increafmg  the  multitude  of 
the  images.  At  laft,  when  the  approaches  of  fleep  are  near, 
every  object  of  the  imagir.  .ins  to  mix  with  that  next 

ft-;  their  outlines  beco-ac,  in  a  manner,  round  err ;   a  p:r 
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their  diftin£Hcns  fade  away ;  and  fleep,  that  enfues,  fafhiona 
out  a  dream  from  the  remainder. 

If  then  it  mould  be  aflted  from  what  caufe  this  ftate  of  re- 
pofe  proceeds,  or  in  what  manner  ileep  thus  binds  us  for  feve- 
ral  hours  together,  I  muft  fairly  confefs  my  ignorance,  although 
it  is  eafy  to  tell  what  philofophers  fay  upon  the  fubje£t.  Sleep, 
fays  one  of  them*,  confifts  in  a  fcarcity  of  fpirits,  by  \\hich 
the  orifices  or  pores  of  the  nerves  in  the  brain,  through  which 
the  fpirits  ufed  to  flow  into  the  nerves,  being  no  longer  kept 
open  by  the  frequency  of  the  fpirits,  fhut  of  themfelves  j  thus 
the  nerves,  wanting  a  new  fupply  of  fpirits,  become  lax,  and 
unfit  to  convey  any  impreflion  to  the  brain.  All  this,  how- 
ever, is  explaining  a  very  great  obfcurity  by  fomewhat  more* 
obfcure  :  leaving,  therefore,  thofe  fpirits  to  open  and  fhut  the 
entrances  to  the  brain,  let  us  be  contented  with  (imply  enu- 
merating the  effe&s  of  fleep  upon  the  human  confutation* 

In  fleep,  the  whole  nervous  frame  is  relaxed,  while  the 
heart  and  the  lungs  feem  more  forcibly  exerted.  This  fuller 
circulation  produces  alfo  a  fwelling  of  the  mufcles,  as  they  al- 
ways find  who  ileep  with  ligatures  on  any  part  of  the  body. 
This  increafed  circulation  alfo,  may  be  confidered  as  a  kind 
of  cxercife,  which  is  continued  through  the  frame  ;  and,  by 
this,  the  perforation  becomes  more  copious,  although  the  ap- 
petite for  food  is  entirely  taken  away.  Too  much  fleep  dulls 
the  apprehenfion,  weakens  the  memory,  and  unfits  the  body 
for  labour.  On  the  contrary,  fleep  too  much  abridged,  ema- 
ciates the  frame,  produces  melancholy,  and  confumes  the  con- 
ftitution.  It  requires  fome  care,  therefore,  to  regulate  the 
quantity  of  fleep,  and  juft  to  take  as  much  as  will  completely 
reftore  nature,  without  oppreffing  it.  The  poor,  as  Otway 
fays,  fleep  little  ;  forced  by  their  fituation,  to  lengthen  out 
their  labour  to  their  neceffities,  they  have  but  a  fnort  interval 
for  this  pleafing  refrefhment  ;  and  I  have  ever  been  of  opi- 
nion, that  bodily  labour  demands  a  lefs  quantity  of  fleep  than 
mental.  Labourers  and  artizans  are  generally  fatisfied  with 
about  feven  hours  ;  but  I  have  known  fome  fcholars  wh© 

*  Rohauit, 
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ufually  flept  nine,  and  perceived  their  faculties  no  way  im- 
paired by  over-flceping. 

The  famous  Philip  Barrettiere,  who  was  confidered  as  a  pro- 
digy of  learning  at  the  age  of  fourteen,  was  known  to  fleep 
regularly  twelve  hours  in  the  twenty-four  ;  the  extreme  ac- 
tivity of  his  mind,  when  awake,  in  fome  meafure,  called  for 
an  adequate  alternation  of'repofe  :  and,  I  am  apt  to  think,  Jt 
that  when  ftudents  Hint  themielves  in  this  particular,  they 
leflen  the  waking-powers  of  the  imagination,  and  unfit  it  for 
its  moft  ftrenuous  exertions.  Animals,  that  feldom  think,  as 
was  faid,  can  very  eafily  difpenfe  with  fleep  ;  and  of  men, 
fuch  as  think  leaft,  will  very  probably  be  fatisfied  with  the 
fmalleft  (hare.  A  life  of  ftudy,  it  is  well  known,  unfits  the 
body  for  receiving  this  gentle  refremment ;  the  approaches 
of  fleep  are  driven  off  by  thinking  :  when,  therefore,  it  comes 
at  laft,  we  mould  not  be  too  ready  to  interrupt  its  continuance. 

Sleep  is,  indeed,  to  fome,  a  very  agreeable  period  of  their 
exiflence  :  and  it  has  been  a  queftion  in  the  fchools,  which 
was  moft  happy,  the  man  who  was  a  beggar  by  night,  and  a 
king  by  day  ;  or  he,  who  was  a  beggar  by  day,  and  a  king  by 
night  ?  it  is  given  in  favour  of  the  nightly  monarch,  by  him 
who  firft  ftarted  the  queftion  :  for  the  dream,  fays  he,  gives 
the  full  enjoyment  of  the  dignity,  without  its  attendant  in- 
conveniencies  ;  while,  on  the  other  hand,  the  king,  who  fup- 
pofes  himfelf  degraded,  feels  all  the  mifery  of  his  fallen  for- 
tune, without  trying  to  find  the  comforts  of  his  humble  fitua- 
tion.  Thus,  by  day,  both  ftates  have  their  peculiar  diftrefles  : 
but,  by  night,  the  exalted  beggar  is  perfectly  blefied,  and  the 
king  completely  miferable.  All  this,  however^is  rather  fan- 
ciful than  juft -,  the  pleafure  dreams  can  give  us,  feldom  reaches 
to  our  waking  pitch  of  happinefs  ;  the  mind  often,  in  the 
midft  of  its  higheft  vifionary  fatisfadions,  demands  of  itfelf, 
whether  it  does  not  owe  them  to  a  dream  ;  and  frequently 
awakes  with  the  reply. 

But,  it  is  feldom,  except  in  cafes  of  the  higheft  delight,  or 
the  moft  extreme  uneafuiefs,  that  the  mind  has  power  thus  to 
VOL.  I.  2  S 
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diiengage  itfelf  from  the  dominion  of  fancy.  In  the  ordinary 
courfe  of  its  operations,  it  fubmits  to  thofe  numberlefs  phan- 
taftic  images  that  fucceed  each  other,  and  which,  like  many  of 
our  waking  thoughts,  are  generally  forgotten.  Of  thefe,  how- 
ever, if  any,  by  their  oddity,  or  their  continuance,  aired:  us 
flrongly,  they  are  then  remembered  ;  and  there  have  been  fome 
who  felt  their  impreilions  fo  ilrongly,  as  to  miftake  them  for 
realities,  and  to  rank  them  among  the  pail  actions  of  their  lives* 

There  are  others,  upon  whom  dreams  feem  to  have  a  very 
different  effect:  ;  and  who,  without  feeming  to  remember 
their,;  impreiTions  the  next  morning,  have  yet  fho-wn,  by  their 
actions  during  ileep,  that  they  were  powerfully  impelled  by 
their  dominion.  We  have  numberlefs  inilances  of  fuch  per- 
fons,  who,  while  aileep,  have  performed  many  of  the  ordinary 
duties  to  which  they  had  been  accuilomed  when  waking  ;  and, 
with  a  ridiculous  indufrry,  have  completed  by  night,  what  they 
failed  doing  by  day.  We  are  told,  in  the  German  ephemerides, 
of  a  young  Undent,  who,  being  enjoined  a  fevere  exercife  by  his 
tutor,  went  to  bed,  defpairing  of  accompliihing  it.  The  next 
morning,  awaking,  to  his  great  furprize,  he  found  the  tufk 
fairly  written  out,  and  finiftied  in  his  own  hand-writing. 
He  was  at  fir.il,  as  the  account  has  it,  induged  to  afcribe  this 
ilrange  production  to  the  operations  of  an  infernal  agent ; 
but  his  tutor,  willing  to  examine  the  affair  to  the  bottom,  fet 
him  another  exercife,  ilill  more  fevere  than  the  former  *,  and 
took  precautions  to  obferve  his  conduct  the  whole  night.  The 
young  gentleman,  upon  being  fo  feverely  taiked,  felt  the  fame 
inquietude  that  he  had  done  on  the  former  occafion  ;  went  to 
bed  gloomy  and  penfive,  pondering  on  the  next  day's  duty, 
and,  after  fome  time,  fell  afleep.  But,  ihortly  after,  his  tutor, 
who  continued  to  obferve  him  from  a  place  that  was  conceal- 
ed, was  furprized  to  fee  him  get  up,  and  very  deliberately  go 
to  the  table  5  there  he  took  out  pen,  ink  and  paper,  drew  him- 
felf  a  chair,  and  fate  very  methodically  to  thinking  :  it  feems? 
that  his  being  afleep  only  ferved  to  ftrengthen  the  power  of  his 
imagination  5  ^»r  he  very  quickly  and  eafily  went  through  the  taik 
aflignedhhfe,  put  his  chair  afide,  and  then  returned  to  bed  to  take 

'     * 
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out  the  reft  of  his  nap.  What  credit  we  are  to  give  to  this  account 
I  will  not  pretend  to  determine:  but  this  may  be  laid,  that  the 
book  from  whence  it  is  taken,  has  fome  good  marks  of  veraci- 
ty; for  it  is  very  learned  and  very  dull,  and  it  is  written  in  a 
country  well  noted,  if  not  for  truth,  at  lead  for  want  of  in- 
vention. 

The  ridiculous  hiftory  of  Arlotto  is  well  known,  who  has  a 
volume  written,  containing  a  narrative  of  the  actions  of  his 
life,  not  one  of  which  was  performed  while  he  was  awake. 
He  was  an  Italian  Francifcan  friar,  extremely  rigid  in  his 
manners,  and  remarkably  devout  and  learned  in  his  daily  con- 
verfation.  By  night,  however,  and  during  his  fleep,  he  pi. 
a  very  different  character  from  what  he  did  by  day,  and  was 
often  detected  in  very  atrocious  crimes.  He  was  at' one  time 
detected  in  actually  committing  a  rape,  and  did  not  awake  till 
the  next  morning,  when  he  was  furprized  to  find  himfelf  in 
the  hands  of  ju/lice.  His  brothers  of  die  convent  often  watch- 
ed him  while  he  went  very  deliberately  into  the  chapel,  and 
there  attempted  to  commit  facrilege.  They  fometimes  permit- 
ted him  to  carry  the  chalice  and  the  veftments  away  into  his 
own  chamber,  and  the  next  morning  amufed  themfelves  at  the 
poor  man's  confirmation  for  what  he  had  done.  But  of  all  his- 
fleeping  tranfgreflions,  that  was  the  moft  ridiculous,  in  which 
he  was  called  to  pray  for  the  foul  of  a  perfon  departed.  Ar- 
lotto, after  having  very  devoutly  performed  his  duty,  retired  to 
a  chamber  which  was  fhewn  him,  to  reft  ;  but  there  he  had 
no  fooner  fallen  afleep,  than  he  began  to  reflect  that  the  ik-ad 
body  had  got  a  ring  upon  one  of  the  fingei-s,  which  might  be 
ufeful  to  him  :  accordingly,  with  a  pious  refolution  of  deal- 
ing it,  he  went  down,  undrefled  as  he  was,  into  a  room  full  of 
women,  and  with  great  compofure,  endeavoured  to  feize  the 
ring.  The  confequence  was,  that  he  was  taken  before  the  in- 
quifition  for  witchcraft,  and  the  poor  creature  had  like  to  have 
been  condemned,  till  his  peculiar  character  accidentally  came 
to  be  known  :  however,  he  was  ordered  to  remain  fur  the  reft 
of  life  in  his  own  convent,  and  upon  no  account  \vhatfc 
to  ftir  abroad. 


324  A  N    H  I  S  T  O  R  Y    O  F 

What  arc  we  to   fay  to  fuch  aclions  as  thefe  ;  or  how  ac- 
count for  this  operation  of  the  mind  in  dreaming  ?  It  mould 
feem,  that  the  imagination,  by  day,  as  well  as  by  night,  is  al- 
ways employed  ;  and  that  often,  againft  our  wills,  it  intrudes 
where  it  is  leaft  commanded  or  defired.  While  awake,  and  in 
health,  this  bufy  principle  cannot  much   delude  us ;  it  may 
build  caitles  in  the  air,  and  raife  a  thoufand  phantoms  before 
us ;  but  we  have  every  one  of  the  fenfes  alive,  to  bear  tefti- 
mony  to  its  falfehood.  Our  eyes  mew  us  that  the  profpecl  is 
not  prefent:  our  hearing  and  our  touch,  depofe  againft  its  re- 
ality ;  and  our  tafte  and  fmelling  are  equally  vigilant  in  detec- 
ting the  impofture.  Reafon,  therefore,  at  once,  gives  judgment 
upon  the  caufe  ;  and  the  vagrant  intruder,  imagination,  is  im- 
prifoned,  or  banimed  from  the  mind.  But  in  fleep  it  is  other- 
wife  ;  having  as  much  as  poffible,  put  our  fenfes  from  their 
duty,  having  clofed  the   eyes  from  feeing,  and  the  ears,  tafte 
and  fmelling,  from  their  peculiar  functions,  and  having  dimi- 
nifhed  even  the  touch  itfelf,  by  all  the  arts  of  foftnefs,  the  ima- 
gination is  then  left  to   riot  at  large,  and  to  lead  the  under- 
ilanding  without  an  oppofer.  Every  incurfive  idea  then  be- 
comes a  reality  ;  and   tie  mind,  not  having  one  power  that 
can  prove  the  illufion,  takes  them  for  truths.  As  in  madnefs, 
the  fenfes,  from  ftruggling  with  the  imagination,  are  at  length 
forced  to  fubmit,  fo,  in  fleep,  they  feem  for  a  while  foothed 
into  the  like  fubmiflion  :  the  fmalleft  violence  exerted  upon 
any  one  of  them,  however,  rouzes  all  the  reft  in  their  mutual 
defence;  and  the  imagination,  that  had  for  a  while  told  its 
thoufand  falfehoods,  is  totally  driven- away,  or  only  permitted 
to  pafs  under  the  cuftody  of  fuch  as  are  every  moment  ready 
to  detect  its  impofition. 
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CHAP.       VII; 

Of  Seeing* 

"  T  TAVING  mentioned  the  fenfes  as  correcting  the  cr- 
JL  A  rors  of  the  imagination,  and  as  forcing  it,  in  fome 
meafure,  to  bring  us  juil  information,  it  will  naturally  follow 
that  we  fhould  examine  the  nature  of  thofe  fenfes  themfelves : 
we  (hall  thus  be  enabled  to  fee  how  far  they  alfo  impofe  on  us, 
and  how  far  they  contribute  to  correcl:  each  other.  Let  it  be 
obferved,  however,  that  in  this,  we  are  neither  giving  a  trea- 
tife  of  optics  or  phonics,  but  an  hiflory  of  our  own  percep- 
tions ;  and  to  thofe  we  chiefly  confine  ourfelves." 

The  eyes  very  foon  begin  to  be  formed  in  the  human  em- 
bryo, and  in  the  chicken  alfo.  Of  all  the  parts  which  the  ani- 
mal has  double,  the  eyes  are  produced  the  fooneft,  and  appear 
the  moil  prominent.  It  is  true,  indeed,  that  in  viviparous  ani- 
mals, and  particularly  in  man,  they  are  not  fo  large  in  propor- 
tion, at  firft,  as  in  the  oviparous  kinds  ;  neverthelefs,  they  are 
more  fpeediiy  developed,  when  they  begin  to  appear,  than  any 
other  parts  of  the  body.  It  is  the  fame  with  the  organ  of  hear- 
ing ;  the  little  bones  that  go  to  compofe  the  internal  parts  of 
the  ear,  are  entirely  formed  before  other  bones,  though  much 
larger,  have  acquired  any  part  of  their  growth  or  folidity. 
Hence  it  appears,  that  thofe  parts  of  the  body  which  are  fur- 
nifhed  with  the  greateft  quantity  of  nerves,  are  the  firfb  in 
forming.  Thus  the  brain,  and  the  fpinal  marrow,  are  the  firft 
feen  in  the  embryo;  and,  in  general,  it  may  be  faid,  that 
wherever  the  nerves  go,  or  fend  their  branches  in  great  num- 
bers, there  the  parts  are  fooneft  begun,  and  the  moft  com- 
pletely finifhed. 

*  This  chapter  is  taken  from  Mr.  Button.  I  believe  the  reader  will  rea- 
dily eicufe  any  apology;  and,  perhaps,  may  wifhthat  I  had  taken  this  liberty- 
much  more  frequently.  What  I  add,  is  marked,  as  in  a  former  inftance,  with 
inverted  commas,  "  thus.'* 
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If  we  examine  the  eyes  of  a  child  fome  hours,  or  even  forne 
days  after  its  birth,  ic  will  be  eafily  clifcerned,  that  it,  as  yet, 
makes  no  ufe  of  them.  The  humours  of  the  organ  not  having 
as  yet  acquired  a  fufiicient  confidence,  the  rays  of  light  llrike 
but  confufedly  upon  the  retina,  or  expanfion  of  the  nerves  at 
the  back  of  the  eye.  It  is  not  till  about  a  month  after  they  are 
born,  that  children  fix  them  upon  obje&s;  for,  before  that 
time,  they  turn  them  indifcriminately  every  where,  without 
appearing  to  be  affected  by  any,  At  fix  or  feven  weeks  old, 
they  plainly  difcover  a  choice  in  the  objects  of  their  attention  : 
they  fix  their  eyes  upon  the  moil  brilliant  colours,  and  feem 
peculiarly  defirous  of  turning  them  towards  the  light.  Hither- 
to, however,  they  only  feem  to  fortify  the  organ  for  feeing 
diftindlly  ;  but  they  have  dill  many  illusions  to  correct. 

The  firft  great  error  in  vifion  is,  that  the  eye  inverts  every 
object ;  and  it  in  reality  appears  to  the  child,  until  the  touch 
has  ferved  to  undeceive  it,  turned  upfide  down.  A  fecond 
error  in  vifion  is,  that  every  object  appears  double.  The  fame 
object  forms  itfelf  diftinctly  upon  each  eye  ;  and  is  confe- 
quently  feen  twice.  This  error,  alfo,  can  only  be  corrected  by 
the  touch  ;  and  although,  in  reality,  every  object  we  fee  ap- 
pears inverted,  and  double,  yet  the  judgment,  and  habit,  have 
fo  often  corrected  the  fenfe,  that  we  no  longer  fubmit  to  its 
impofition,  but  fee  every  object  in  its  juft  pofition,  the  very 
inftant  it  appears.  Were  we,  therefore,  deprived  of  feeling, 
our  eyes  would  not  only  mifreprefent  the  fituation,  but  alfo 

the  number  of  all  things  round  us. 

I 

To  convince  us  that  we  fee  objects  inverted,  we  have  only 
to  obferve  the  manner  in  which  images  are  reprefented,  com- 
ing through  a  final!  hole,  in  a  darkened  room,  if  fuch  a  fmall 
hole  be  made  in  a  dark  room,  fo  that  no  light  can  come  in,  but 
through  that,  all  the  objects  without  will  be  painted,  on  the 
wall  behind,  but  in  an  inverted  pofition,  their  heads  down- 
wards. For,  as  the  rays  which  pafs  from  the  different  parts  of 
the  object  without,  cannot  enter  the  hole  in  the  fame  extent 
which  they  had  in  leaving  the  object,  fince,  if  fo,  they  would 
require  the  aperture  to  be  as  large  as  the  object ;  and,  as  each 
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part,  and  every  point  of  the  object,  fends  forth  the  image  of  it- 
ftlf  on  every  fide,  and  the  rays,  which  form'thefe  images,  pafs 
from  all  points  of  the  object  as  from  fo  many  centres,  fo  fuch 
only  can  pafs  through  the  imall  aperture  as  come  in  oppo- 
fite  directions.  Thus  the  little  aperture  becomes  a.centre  for 
the  entire  object  j  through  which  the  rays  froi»the  upper 
parts,  as  well  as  fromjjhe  lower  parts  of  it,  pafs  in  converging 
directions  5  and,  confequently,  they  mud  crofs  each  other  in 
the  central  point,  and  thus  paint  the  object  behind,  upon  the 

wall,  in  an  inverted  pofitioi:. 

H 

It  is,  in  like  manner,  eafy  to  conceive,  that  we  fee  all  ob- 
jects double,  whatever  our  prefent  fenfations  may  fecm  to  tell 
us  to  the  contrary.  For,  to  convince  us  of  this,  we  have^nly 
to  compare  the  fituation  of  any  one  object  on  {hutting  one  eye, 
and  then  compare  the  fame  fituation  by  fhutting  the  other. 
If,  for  inftance,  we  hold  up  a  finger,  and  (hut  the  right  eye,  wci 
mall  find  it  hide  a  certain  part  of  the  room  ;  if  again  re-fhut- 
ting  the  other  eye,  we  fhall  find  that  part  of  the  room  vifiblc, 
and  the  finger  fceming  to  cover  a  part  of  the  room  that  had  been 
vifible  before.  If  v.  e  open  boch  eyes,  however,  the  part  cover- 
ed will  appear  to  lie  between  the  two  extremes.  But,  the  truth 
is,  we  fee  the  object  our  finger  had  covered,  one  image  of  it 
to  the  right,  and  the  other  to  the  left ;  but,  from  habit,  fuppofe 
that  we  fee  but  one  image  placed  between  both  ;  our  fenfe  of 
feeling  having  corrected  the  errors  of  fight.  And  thus,  aiio, 
if  inftcad  of  two  eyes  we  had  two  hundred,  we  mould,  at  firft, 
fancy  the  objects  increafed  in  proportion,  until  one  i". 
corrected  the  errors  of  anoffer.  «g» 

"  The  having  t\vo  eyes  might  thus  be  faid  to  be  rather  an 
inconvenience  than  a  benefit,  fince  <.  -  would  am 

purpofos  of  fight  as  well,  and  be  lefs  liable  to  illulion. 
4s  other  wife  ;  two  eyes  greatly  contribute,  if  not  to  dittinct, 
at  leaft   to  extcnfive  viiion*.    When  an  object  is  pi. 
moderate  diitsnce,  by  the  means  of  both  eyes  we  fee  a  larger 
{hare  of  it   than  we  polfibly  could  with  one  ;  the  right  eye 
feeing  a  greater  portion  of  its  right  fide,  and  the  left  eye  of  its 

*  Leonardo  da  Vinci.    4 
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correfpondent  fide.  Thus,  both  eyes,  in  fome  meafure,  fee 
round  the  object  ;  and  it  is  this  that  gives  it,  in  nature,  that 
bold  relievo,  or  fwelling,  with  which  they  appear  ;  and  which 
no  painting,  how  exquifite  foever,  can  attain  to.  The  painter 
mud  be  contented  with  {hading  on  a  flat  furface  ;  but  the  eyes, 
in  obferving  nature,  do  not  behold  the  ihading  only,  but  a  part 
of  the  figure  alfo,  that  lies  behind  thofe  very  fhadings,  which 
gives  it  that  fwelling,  which  painters  fo  ardently  defire,  but 
can  never  fully  imitate." 

j,  "  There  is  another  defect,  which  either  of  the  eyes,  taken 
fingly,  would  have,  but  which  is  corrected,  by  having  the  or- 
gan double.  In  either  eye  there  is  a  point,  which  has  no  vifion 
whatfoever  ;  fo  that,  if  one  of  them  only  is  employed  in  feeing, 
there  is  a  part  of  the  objecl:  to  which  it  is  always  totally  blind. 
This  is  that  part  of  the  optic  nerve  where  its  vein  and  artery 
run  ;  which  being  infenfible,  that  point  of  the  objecl:  that  is 
painted  there  muft  continue  unfeen.  To  be  convinced  of  this, 
we  have  only  to  try  a  very  eafy  experiment.  If  we  take  three 
black  patches,  and  flick  them  upon  a  white  wall,  about  a  foot 
diftant  from  each  other,  each  about  as  high  as  the  eye  that  is 
to  obferve  them  ;  then  retiring  fix  or  feven  feet  back,  and 
fhutting  one  eye,  by  trying  for  fome  time,  we  {hall  find,  that 
while  we  diflinclly  behold  the  black  fpots  that  are  to  the  right 
and  left,  that  which  is  in  the  middle  remains  totally  unfeen. 
Or,  in  other  words,  when  we  bring  that  part  of  the  eye,  where 
the  optic  artery  runs,  to  fall  upon  the  objecl:,  it  will  then  be- 
come invifible.  This  defecl,  however,  in  either  eye,  is  always 
ccrredled  by  both,  fince  the  part  of  the  objecl  that  is  unfeen  by 
one,  will  be  very  diftinclly  perceived  by  the  other." 

Befide  the  former  defers,  we  can  have  no  idea  of  diftances 
from  the  fight,  without  the  help  of  touch.  Naturally  every 
objecl  we  fee  appears  to  be  within  our  eyes  ;  and  a  child,  who 
has  as  yet  made  but  little  ufe  of  the  fenfe  of  feeling,  muft  ftrp- 
pofe  that  every  thing  it  fees  makes  a  part  of  itfelf.  Such  objects 
are  only  feen  more  or  lefs  bulky  as  they  approach,  or  recede 
from  its  eyes  j  fo,  that  a  fly  that  is  near,  will  appear  larger  than 
an  ox,  at  a  diftance.  It  is  experience  alone  that  can  reclify 
this  miftake  ;  antPa  long  acquaintance  with  the  real  fizc  of 
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every  object,  quickly  affures  us  of  the  diftance  at  which  it  is 
•i.  The  hit  man  in  a  file  of  foldiers  appears  in  reality  much 
IciV-,  perhaps  ten  times  more  diminutive,  than  the  man  next 
to  us ;  however,  we  do  not  perceive  this  difference,  but  con- 
tinue to  think  him  of  equal  ftature  ;  for  the  numbers  we  have 
feen  thus  leflened  by  diitance,  and  have  found,  by  repeated 
experience,  to  be  of  the  natural  fize,  when  we  come  clofer, 
inftantly  corrects  the  fenfe,  and  every  object  is  perceived  with 
nearly  its  natural  proportion.  But  it  is  otherwife,  if  we  ob-. 
ferve  objects  in  fuch  fituations  as  we  have  not  had  fufficient 
experience  to  correct  the  errors  of  the  eye  ;  if,  for  inftance, 
we  look  at  men  from  the  top  of  an  high  fteeple,  they,  in  that 
cafe,  appear  very  much  diminimed,  as  we  have  not  had  an 
-  habit  of  correcting  the  fenfe  in  that  pofition. 

Although  a  fmall  degree  of  reflection  will  fcrve  to  con- 
vince us  of  the  truth  of  thefe  pofitions,  it  may  not  be  amifs 
to  ftrengthen  them  by  an  authority  which  cannot  be  difputed. 
Mr.  Chefelden  having  couched  a  boy  of  thirteen  for,  a  cata- 
ract, who  had  hitherto  been  blind,  and  thus  at  once  having 
reftored  him  to  fight,  curioufly  marked  the  progrefs  of  his 
mind,  upon  that  occafion.  This  youth,  though  he  had  been 
till  then  incapable  of  feeing,  yet  was  not  totally  blind,  but 
could  tell  day  from  night,  as  perfons  in  his  fituation  always 
may.  He  could  alfo,  with  a  ftrong  light,  diftinguifh  black 
from  white,  and  either,  from  the  vivid  colour  of  fcarlet ;  how- 
ever, he  faw  nothing  of  the  form  of  bodies  j  and,  without 
a  bright  light,  not  even  colours  themfelves.  He  was,  at  firft, 
couched  only  in  one  of  his  eyes  ;  and,  when  he  faw  for  the 
firft  time,  he  was  fo  far  from  judging  of  diftances,  that  he 
fuppofed  that  his  eyes  touched  every  object:  that  he  faw,  in 
the  fame  manner  as  his  hands  might  be  faid  to  feel  them. 
The  objects  that  were  mod  agreeable  to  him  were  fuch  as 
were  of  plain  furfaces  and  regular  figures  ;  tho'  he  could  as 
yet  make  no  judgment  whatever  of  their  different  forms,  nor 
give  a  reafon  why  one  pleafed  him  more  than  another.  Al- 
though he  could  form  fome  idea  of  colours  during  his  ftate 
of  blindnefs,  yet  that  was  not  fufficient  to  direct  him  at  pre- 
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fent ;  and  l:e  could  fcarcely  be  perfuaded  that  the  colcufs  he 
now  faw  were  the  fame  with  thofe  he  had  formerly  conceived 
fuch  erroneous  ideas  of.  He  delighted  mod  in  green  ;  but 
black  objects,  as  giving  him  an  idea  of  his  former  blindnefs, 
he  regarded  with  horror.  He  had,  as  was  faid,  no  idea  of 
forms  ;  and  was  unable  to  diflinguifh  one  object  from  another, 
though  ever  fo  different.  When  thofe  tilings  were  mown  him, 
which  he  had  been  formerly  familiarifed  to,  by  his  feeling,  he 
beheld  them  with  earneftnefs,  in  order  to  remember  them  a 
fecond  time  j  but,  as  he  had  too  many  to  recollect  at  once,  he 
forgot  the  greatefl  number  ;  and  for  one  he  could  tell,  after 
feeing,  there  were  a  thoufand  he  was  totally  unacquainted  with. 
He  was  very  much  furprized  to  find  that  thofe  things  and 
perfons  he  loved  beft  were  not  the  moft  beautiful  to  be  feen ; 
and  even  teftified  difpleafure  in  not  finding  his  parents  fo 
handfome  as  he  conceived  them  to  be.  It  was  near  two  months 
before  he  could  find  that  a  picture  refembled  a  folid  body. 
Till  then  he  only  confidered  it  as  a  flat  furface,  varioufly  fha- 
dowed  ;  but,  when  he  began  to  perceive  that  tliefe  kind  of 
ihadings  actually  reprefented  human  beings,  he  then  began 
to  examine,  by  his  touch,  whether  he  had  not  the  ufual  qua- 
lities of  fuch  bodies,  and  was  greatly  furprized  to  find,  what 
he  expected  a  very  unequal  furface,  to  be  fmooth  and  even. 
He  was  then  mown  a  miniature  picture  of  his  father,  which 
was  contained  in  his  mother's  watch-cafe,  and  he  readily  per- 
ceived the  refemblance  ,  but  a(ked,  with  great  aftonimrnent, 
how  fo  large  a  face  could  be  contained  in  fo  fmali  a  compafs. 
It  feemed  as  ftrange  to  him  as  if  a  bufhel  was  contained  in  a 
pint  veflel.  At  firft,  he  could  bear  but  a  very  fmall  quantity 
of  light,  and  he  faw  every  object  much  greater  than  the  life  ; 
but,  in  proportion  as  he  faw  objects  that  were  really  large, 
he  feemed  to  think  the  former  were  diminifhed  ;  and,  although 
he  knew  the  chamber  where  he  was  contained  in  the  houfe, 
yet,  until  he  faw  the  latter,  he  could  not  be  brought  to  con- 
ceive how  an  houfe  could  be  larger  than  a  chamber.  Before 
the  operation,  he  had  no  great  expectations  from  the  pleafure 
he  Ihould  receive  from  a  new  fcnfe  j  he  was  only  excited  by 
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the  hopes  of  being  able  to  read  and  write  ;  he  faid,  for  in- 
ftance,  that  he  could  have  no  greater  pleafure  in  walking,  in 
the  garden,  with  his  fight,  than  he  had  without  it,  for  he  walked 
there  at  his  eafe,  and  was  acquainted  with  all  the  walks.  He 
remarked  alfo,   with  great  juitice,   that  his  former  blindnefs 
gave  him  one  advantage  over  the  reft  of  mankind,  which  was, 
that  of  being  able  to  walk  in  the  night,  with  confidence  and 
fecurity.  But,   when  he  began  to  make  ufe  of  his  new  fenfe, 
he  feemed  transported  beyond  meafure.    He  faid  that  every 
new  object  was  a  new  fource  of  delight,  and  that  his  plea- 
fure was  fo  great  as  to  be  pad  expreflion.  About  a  year  after, 
he  was  brought  to  Epfom,  where  there  is  a  very  fine  profpe£t, 
with  which  he  feemed  greatly  charmed  ;  and  he  called  the 
landfcapc  before  him  a  new  method  of  feeing.  He  was  couch- 
ed in  the  other  eye,  a  year  after  the  former,  and  the  operation 
fucceeded  equally  well :  when  he  faw  with  both  eyes,  he  faid 
that  objects  appeared  to  him  twice  as  large  as  when  he  faw 
but  with  one  ;  however,   he  did  not  fee  them  doubled,  or  at 
lead  he  mowed  no  marks  as  if  he  faw  them  fo.   Mr.  Chefel- 
den   mentions  inftances  of  many  more  that  were  reftored  to 
fight  in  this  manner  ;  they  all  feemed  to  concur  in  their  per- 
ceptions with  this  youth  ;  and  they  all   feemed  particularly 
embarrafled   in  learning  how  to  direct  their  eyes  to  the  ob- 
jects they  wifhed  to  obferve. 

In  this  manner  it  is,  that  our  feeling  corrects  the  fenfe  of 
feeing,  and  that  objects  which  appear  of  very  different  ilzes,  at 
different  diftances,  are  all  reduced,  by  experience,  to  their  na- 
tural ftandard.  "  But  not  the  feeling  only,  but  alfo  the  co- 
lour, and  brightnefs  of  the  object,  contributes,  in  fome  mea- 
fure, to  aflift  us  in  forming  an  idea  of  the  diftance.  at  which 
it  appears*.  Thofe  which  we  fee  moft  ftrongly  marked  with 
light  and  made,  we  readily  know  to  be  nearer  than  thofe  on 
which  the  colours  are  more  faintly  fpread,  and  that,  in  fome 
meafure,  take  a  part  of  their  hue  from  the  air  between  us 
and  them.  Bright  objects  alfo,  are  fecn  at  a  greater  diftance 

*  Mr.  Bufl&m  gives  a  different  theory,  for  which  I  muft  refer  the  reader 
to  the  original.  T»at  I  l.'-vc  »ivcn,  I  take  to  be  e;dy,  and  fati-fa-:rory  err 
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than  fuch  as  are  obfcure,  and,  mod  probably,  for  tins  reafon, 
that,  being  lefs  fimilar  in  colour  to  the  air  which  interpofesj 
their  impreflions  are  lefs  effaced  by  it,  and  they  continue  more 
diftin&ly  vifible.  Thus,  a  black  and  diftant  objecl:  is  not  feen 
fo  far  off  as  a  bright  and  glittering  one  ;  and  a  fire  by  night 
is  feen  much  farther  off  than  by  day." 

The  power  of  feeing  objects  at  a  diftance  is  very  rarely 
equal  in  both  eyes.  When  this  inequality  is  in  any  great  de- 
gree, the  perfon  fo  circumftanced  then  makes  ufe  only  of  one 
eye,  (hutting  that  which  fees  the  leaft,  and  employing  the 
other  with  all  its  power.  And  hence  proceeds  that  aukward 
look  which  is  known  by  the  name  of  flrabifm. 

There  are  many  reafons  to  induce  us  to  think  that  fuch  as 
are  near-fighted  fee  objeds  larger  than  other  perfons  ;  and 
yet  the  contrary  is  moft  certainly  true,  for  they  fee  them  lefs, 
Mr.  Buffon  informs  us,  that  he  himfelf  is  fhoruiighted,  and 
that  his  left  eye  is  flronger  than  his  right.  He  has  very  fre- 
qently  experienced,  upon  looking  at  any  objecl:,  fuch  as  the 
letters  of  a  book,  that  they  appear  lefs  to  the  weakeft  eye  •, 
and  that  when  he  places  the  book,  fo  as  that  the  letters  ap- 
pear double,  the  images  of  the  left  eye,  which  is  ftrongeft, 
are  greater  than  thofe  of  the  right,  which  is  the  moft  feeble. 
He  has  examined  feveral  others,  who  were  in  fimilar  circum- 
ftances,  and  has  always  found  that  the  befl  eye  faw  every 
objecl:  the  largeft.  This  he  afcribes  to  habit ;  for  near-fighted 
people  being  acuftomed  to  come  clofe  to  the  objecl:,  and  view 
but  a  fmall  part  of  it  at  a  time,  the  habit  enfues,  when  the 
whole  of  an.  objecl:  is  feen,  and  it  appears  lefs  to  them  than 
to  others. 

Infants  having  their  eyes  lefs  than  thofe  of  adults,  muft  fee 
objects  alfo  fmaller  in  proportion.  For  the  image  formed  on 
the  back  of  the  eye  will  be  large,  as  the  eye  is  capacious  ;  and 
infants,  having  it  not  fo  great,  cannot  have  fo  large  a  picture 
of  the  objecl:.  This  may  be  a  reafon  alfo  why  they  are  un- 
able to  fee  fo  diftinctly,  or  at  fuch  diftances  as  perfons  arriv- 
ed at  maturity. 
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Old  men,  on  the  contrary,  fee  bodies  clofe  to  them  very 
diitinctly,  but  bodies  at  a  great  diftance  from  them  with  more 
precifion  ;  and  this  may  happen  from  an  alteration  in  the 
coats,  or,  perhaps,  humours  of  the  eye  ;  and  not,  as  is  iup- 
pofed,  from  their  diminution.  The  cornea,  for  initance,  may 
become  too  rigid  to  adapt  itfdf,  and  take  a  proper  convexity 
for  feeing  minute  objects  ;  and  its  very  flatnefs  will  be  fufiici- 
cnt  to  fit  it  for  diftant  vifion. 

When  we  cafl  an  eye  upon  an  object  extremely  brilliant, 
or  when  we  fix  and  detain  them  too  long  upon  the  fame  ob- 
ject, the  organ  is  hurt  and  fatigued,  its  viiion  becomes  indif- 
tinct,  and  the  image  of  the  body,  which  has  thus  too  violently, 
or  too  perfeveringly  employed  us,  is  painted  upon  every  thing 
we  look  at,  and  mixes  with  every  object  that  occurs.  «  And 
this  is  an  obvious  confequence  of  the  eye  taking  in  too  much 
Ji.,lit,  either  immediately,  or  by  reflection.  Every  body  what- 
foever  that  is  expofed  to  the  light,  for  a  time,  drinks  in  a 
quantity  of  its  rays,  which,  being  brought  into  darknefs,  it 
cannot  inftantly  difcharge.  Thus  the  hand,  if  it  be  expofed  to 
broad  day  light  for  fome  time,  and  then  immediately  (hatch- 
ed into  a  dark  room,  will  appear  ftill  luminous  ;  and  it  will 
be  fome  time  before  it  is  totally  darkened.  It  is  thus  with  the 
eye  ;  which,  either  by  an  inftant  gaze  at  the  fun,  or  a  ileady 
continuance,  upon  fome  lefs  brilliant  object,  has  taken  in  too 
much  light  ;  its  humours  are,  for  a  while,  unfit  for  vifion,  un- 
til that  be  difcharged,  and  room  made  for  rays  of  a  milder 
nature."  How  dangerous  the  looking  upon  bright  and  lumi- 
nous objects  is  to  the  fight,  may  be  ealily  feen,  from  fuch  as 
live  in  countries,  covered  for  moft  part  of  the  year  with  ihow, 
who  become  generally  blind  before  their  time.  Travellers 
themfelves,  who  crofs  thefe  countries,  are  obliged  to  wear  a 
crape  before  their  eyes,  to  fave  their  eyes,  which  would  other- 
wife  be  rendered  totally  unferviceable  ;  and  it  is  equally  dan- 
gerous in  the  fandy  plains  of  Africa.  The  reflexion  of  the 
light  is  there  fo  ftrong,  that  it  is  impofiible  to  fuilain  the  ef- 
fect, without  incurring  the  danger  of  lofnig  one's  fight  en- 
tirely. Such  perfons,  therefore,  as  read,  or  write  for  any  con- 
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tinuance,  fliould  choofe  a  moderate  light,  in  order  to  fave  their 
eyes  ;  and,  although  it  may  feem  fufficient  at  firft,  the  eye 
will  accuftom  itfelf  to  the  lhade,  by  degrees,  and  be  lefs  hurt 
by  the  want  of  light  than  the  excefs. 

"  It  is,  indeed,  furprizing  how  far  the  eye  can  accommo- 
date itfclf  to  darknefs,  and  make  the  beft  of  a  gloomy  fitua- 
tion.  When  firft  taken  from  the  light,  and  brought  into  a  dark 
room,  all  things  difappear  ;   or,  if  any  thing  is  feen,  it  is  only 
the  remaining  radiations  that  (till  continue  in  the  eye.    But, 
after  a  very  little  time,  when  thefe  are  fpent,  the  eye  takes 
the  advantage  of  the  fmalleft  ray  that  happens  to  enter  ;  and 
this  alone  would,  in  time,  ferve  for  many  of  the  purpofes  of 
life.    There  was  a  gentleman  of  great  courage   and  under- 
ftanding,  as  we  are  told,  by  Boyle,  who  was  a  major  under 
king  Charles  the  firft.  This   unfortunate  man  fharing  in  his 
matter's  misfortunes,   and  being  forced  abroad,  undertook  at 
Madrid  to  do  his  king  a  fignal  fervice  ;  but,  unluckily,  failed 
in  the  attempt.  In  confequence  of  this,  he  was  inftantly  or- 
dered to  a  dark  and  difmal  dungeon,  into  which  the  light  ne- 
ver entered,  and  into  which  there  was  no  opening  but  by  an 
hole  at  the  top  ;  down  which  the  keeper  put  his  provifions, 
and  prefently  clofed  it  again  on  the  other  fide.    In  this  man- 
ner the  unfortunate  loyalift  continued  forfome  weeks,  diftrek 
fed  and  difconfolate  •,  but,  at  laft,  began  to  think  he  faw  fome 
little  glimmering  of  light.    This  internal  dawn  feemed  to  in- 
creafe  from  time  to  time,  fo  that  he  could  not  only  difcovef 
the  parts  of  his  bed,  and  fuch  other  large   objecls,   but,  at 
length,  he  even  began  to  perceive  the  mice  that  frequented 
his  cell  ;  and  faw  them  as  they  ran  about  the  floor,  eating  the 
crumbs  of  bread  that  happened  to  fall.     After  fome  months 
confinement  he  was  at  laft  fet  free  ;  but,  fuch  was  the  effeft 
of  the  darknefs  upon  him,  that  he  could  not  for  fome  days 
venture  to  leave  his  dungeon,  but  was  obliged  to  accuftoirj 
hirnfelf  by  degrees  to  the  light  of  the  day. 
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C  H  A  P.     VIII. 
Of  Hearing*. 

AS  the  fenfe  of  hearing,  as  well  as  of  .fight,  gives  us  no- 
tice of  remote  objects,  fo,  like  that,  it  is  fubjeft  to  fi- 
rm !ar  errors,  being  capable  of  impofmg  on  us  upon  all  occa- 
fions,  where  we  cannot  rectify  it  by  the  fenfe  of  feeling.  We 
can  have  from  it  no  diftincl:  intelligence  of  the  diftance  from 
whence  a  founding  body  is  heard  :  a  great  noife  far  off,  and 
a  fmall  one  very  near,  produce  the  fame  fenfation  ;  and,  unlefs 
we  receive  information  from  fome  other  fenfe,  we  can  never 
diftin&ly  tell  whether  the  found  be  a  greater  or  a  fmall  one. 
It  is  not  till  we  have  learned,  by  experience,  that  the  particular 
found  which  is  heard,  is  of  a  peculiar  kind  ;  then  we  can 
judge  of  the  diltance  from  whence  we  hear  it.  When  we  know 
the  tone  of  the  bell,  we  can  then  judge  how  far  it  is  from  us. 

Every  body  that  ftrikes  againft  another  produces  a  found, 
which  is  fimple,  and  but  one  in  bodies  which  are  not  elaftic, 
but  which  is  often  repeated  in  fuch  as  are.  If  we  ftrike  a  bell, 
or  a  flretched  firing,  for  inftance,  which  are  both  elaftic,  a 
(ingle  blow  produces  a  found,  which  is  repeated  by  the  undu- 
lations of  the  fonorous  body,  and  which  is  multiplied  as  often 
as  it  happens  to  undulate,  or  vibrate.  Thefe  undulations  each 
flrike  their  own  peculiar  blow  ;  but  they  fucceed  fo  fart,  one 
behind  the  other,  that  the  ear  fuppofes  them  one  continued 
found  •,  whereas,  in  reality,  they  make  many.  A  perfon  who 
fhould,  for  the  firft  time,  hear  the  toll  of  the  bell,  would,  very 
probably,  be  able  to  diitinguifh  thofe  breaks  of  found ;  and, 
in  fact,  we  can  readily  ourfelves  perceive  an  intenfion  and  re- 
miflion  in  the  found. 

In  this  manner,  founding  bodies  are  of  two  kinds  ;  thofe  un- 
claflic  ones,  which  being  flruck,  return  but  a  fingle  found  ; 

*  This  chapter  is  taken  from  Mr.  Buffon,  except  where  marked  by  inver- 
ted commas. 
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and  tliofe  more  elaftic  returning  a  fucceifion  of  founds  ;  which 
uniting  together  form  a  tone.  This  tone  may  be  confidered  as 
a  great  number  of  founds,  all  produced  one  after  the  other, 
by  the  fame  body,  as  we  find  in  a  bell,  or  the  firing  of  an 
harpfichord,  which  continues  to  found  for  fome  time  after  it 
is  ftruck.  A  continuing  tone  may  be  alfo  produced  from  a  non- 
elaflic  body,  by  repeating  the  blow  quick  and  often,  as  when 
we  beat  a  drum,  or  when  we  draw  a  bow  along  the  firing  of 
a  fiddle. 

Confidering  the  fubje6l  in  this  light,  if  we  mould  multi- 
ply the  number  of  blows,  or  repeat  them  at  quicker  intervals 
upon  the  founding  body,  as  upon  the  drum,  for  inflance,  it  is 
evident  that  this  will  have  no  effe<Sl  in  altering  the  tone ;  it 
will  only  make  it.  either  more  even  or  more  diflincl.  But  it  is 
otherwife,  if  we  increafe  the  force  of  the  blow  ;  if  we  ilrike 
the  body  with  double  weight,  this  will  produce  a  tone  twice 
as  loud  as  the  former.  If,  for  inflance,  I  ilrike  a  table  with  a 
fwitch,  this  will  be  very  different  from  the  found  produced 
by  ftriking  it  with  a  cudgel.  From  hence,  therefore,  we  may 
infer,  that  all  bodies  give  a  louder  and  graver  tone,  not  in 
proportion  to  the  number  of  times  they  are  flruck,  but  in  pro- 
portion to  the  force  that  flrikes  them.  And,  if  this  be  fo,  thofe 
philofophers  who  make  the  tone  of  a  fonorous  body,  of  a 
bell,  or  the  firing  of  an  harpfichord,  for  inflance,  to  depend 
upon  the  number  only  of  its  vibrations,  and  not  the  force, 
have  miflaken  what  is  only  an  effecT:  for  a  caufe.  A  bell,  or  an 
elaftic  firing,  can  only  be  confidered  as  a  drum,  beaten  ;  and 
the  frequency  of  the  blows  can  make  no  alteration  whatfo- 
cver  in  the  tone.  The  largefl  hells,  and  the  longefl  and  thick- 
eft  firings,  have  the  mod  forceful  vibrations ;  and,  therefore, 
their  tones  are  the  moft  loud  and  the  mofl  grave. 

To  know  the  manner  in  which  f9unds,  thus  produced,  be- 
comes pleafing,  it  mull  be  obferved,  no  one  continuing  tone, 
how  loud  or  fwelling  foever,  can  give  us  fatisfaclion  ;  we  muft 
have  a  fuccefiion  of  them,  and  thofe  in  the  mofl  pieafing  pro- 
portion. The  nature  of  this  proportion  may  be  thus  conceived. 
If  we  ftrike  a  body  incapable  of  vibration  with  a  double  force, 
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or,  what  amounts  to  the  fame  thing,  with  a  double  mafs  of 
matter,  it  will  produce  a  found  that  will  be  doubly  grave. 
Mufic  has  been  faid,  by  the  ancients,  to  have  been  firft  inven- 
ted from  the  blows  of  different  hammers  on  an  anvil.  Suppofe, 
then,  \vc  llrike  an  anvil  with  a  hammer  of  one  pound  weight, 
and  again  with  an  hammer  of  two  pounds,  it  is  plain  that  the 
two  pound  hammer  will  produce  a  found  twice  as  grave  as 
the  former.  But,  if  we  flrike  with  a  two  pound  hammer,  and 
then  with  a  three  pound,  it  is  evident  that  the  latter  will  pro- 
duce a  found  one-third  more  grave  than  the  former.  If  we 
flrike  the  anvil  with  a  three  pound  hammer,  and  then  with  a 
four  pound,  it  will  likewife  follow  that  the  latter  will  be  a 
quarter  part  more  grave  than  the  former.  Now,  in  the  com- 
paring between  all  thofe  founds,  it  is  obvious  that  the  differ- 
ence between  one  and  two,  is  more  eafily  perceived,  than  be- 
tween two  and  three,  three  and  four,  or  any  numbers  fucceed- 
ing  in  the  fame  proportion.  The  fucceflion  of  founds  will  be, 
therefore,  pleafing  in  proportion  to  the  eafe  with  which  they 
may  be  diftinguifhed.  That  found  which  is  double  the  former, 
or,  in  other  words,  the  octave  to  the  preceding  tone,  will,  of 
all  others,  be  the  moil  pleafing  harmony.  The  next  to  that, 
which  is,  as  two  to  three,  or,  in  other  words,  the  third,  will 
be  mod  agreeable.  And  thus  univerfally,  thofe  founds  whofe 
differences  may  be  mod  eafily  compared  are  the  mod  agree- 
able. 

"  Muficians,  therefore,  have  contented  themfelves  with 
feven  different  proportions  of  found,  which  are  called  notes, 
and  which  fufficiently  anf.ver  all  the  purpofes  of  pleafure. 
Not  but  that  they  might  adopt  a  greater  diverfity  of  propor- 
tions ;  and  fome  have  actually  done  fo  ;  but  in  thefe,  the  dif- 
ferences of  the  proportion  are  fo  imperceptible,  that  the  ear  is 
rather  fatigued  than  pleafed  in  making  the  diftin&ion.  In  or- 
der, however,  to  give  variety,  they  have  admitted  half  tones  ; 
but,  in  all  the  countries  where  muiic  is  yet  in  its  infancy,  they 
have  rejected  fuch  ;  and  they  can  find  mufic  in  none  but  the 
obvious  ones.  The  Chinefe,  for  in  fiance,  have  neither  flats, 
VOL.  I.  2V 
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nor  (harps  in  their  mufic  5  but  the  intervals  between  their 
other  notes,  are  in  the  fame  proportion  with  ours. 

"  Many  more  barbarous  nations  have  their  peculiar  inftru- 
ments  of  mufic  ;  and,  what  is  remarkable,  the  proportion  be- 
tween their  notes  is  in  all  the  fame  as  in  ours.  This  is  not  the 
place  for  entering  into  the  nature  of  thefe  founds  ;  their 
effects  upon  the  air,  or  their  confonances  with  each  other.  We 
are  not  now  giving  an  hiflory  of  found,  but  of  human  per* 
ception. 

"  All  countries  are  pleafed  with  mufic  ;  and,  if  they  have 
not  ikiil  enough  to  produce  harmony,  at  lead  they  feem  wil- 
ling to  fubftitute  noife.  Without  all  quellion,  noife  alone  is 
fufficient  to  operate  powerfully  on  the  fpirits  ;  and,  if  the 
mind  be  already  pre-difpofed  ro  joy,  I  have  feldom  found 
noife  fail  of  increafing  it  into  rapture.  The  mind  feels  a  kind 
of  diftradted  pleafure  in  fuch  powerful  founds,  braces  up  every 
nerve,  and  riots  in  the  excefs*  But,  as  in  the  eye,  an  immedi- 
ate gaze  upon  the  fun  will  difturb  the  organ,  fo,  in  the  ear, 
a  loud,  unexpected  noife,  diforders  the  whole  frame,  and 
fometimes  disturbs  the  fenfe  ever  after.  The  mind  mufl  have 
time  to  prepare  for  the  expected  {hock,  and  give  to  its  or- 
gans the  proper  tenfion  for  its  arrival. 

"  Mufical  founds,  however,  feem  of  a  different  kind.  Thofc 
are  generally  mod  pleafing,  which  are  moft  unexpected.  It  is 
not  from  bracing  up  the  nerves,  but  from  the  grateful  fucceffion 
of  the  founds,  that  thefe  become  fo  charming.  There  are  few, 
how  different  foever,  but  have  at  times  felt  their  pleafing  im- 
preffion  ;  and,  perhaps,  even  thofe  who  have  flood  out  againft 
the  powerful  perfuafion  of  founds,  only  wanted  the  proper 
tune,  or  the  proper  inftrument  to  allure  them. 

"  The  ancients  give  us  a  thoufand  flrange  inftances  of  the 
effects  of  mufic,  upon  men  and  animals.  The  ftory  of  Arion's 
harp,  that  gathered  the  dolphins  to  the  (hip  fide,  is  well 
known  •,  and,  what  is  remarkable,  Schotteus  affures  us*,  that 
he  faw  a  fimilar  inftance  of  fillies  being  allured  by  mufic, 

*  Quod  ccuiis  mcis  fpe&avi  Schotti  Magic  univerfalrs,  pars  ii,  1.  I.  p.  36. 
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himfclf.    Tliey  tell  us  of  difeafes   that  liavc  been  cured,   un- 
chaftity  corrected,  feditions  quelled,   pail-ons  removed,   and 
fometimes  excited  even  to  madnefs.  Doctor  Wallis  hus  er 
voured   to  account  for  thefe   furprizing  effects,  by  afcriV 
them  to  the  novelty  of  the  art.  For  my  own  part,  I  can  fcarce. 
hefitate  to  impute  them  to  the  exaggeration  of  their  writers. 
They  are  as  hyperbolical  in  the  effects  of  their  oratory  ;  and 
yet,  we  well  know,  there  is  nothing  in  the  orations  which 
they  have  left  us,   capable  of  exciting  madnefs,  or  of  raifmg 
the  mind  to  that  ungovernable  degree  of  fury  which  they  de- 
fcribe.  As  they  exaggerated,  therefore,   in  one  in  fiance,  we 
may  naturally  fuppofe,  that  they  have  done  the  fame  in  the 
other  :  and,  indeed,  from  the  few  remains  we  have  of  their 
mufic,  collected  by  Meibomius,  one  might  be  apt  to  funpcie,, 
there  was  nothing  very  powerful  in  what  is  loll.    Nor  does 
any  one  of  the  ancient  inflruments,  fuch  as  we   fee   them 
reprefented  in  ftatues,  appear  comparable  to  our  fiddle. 

"  However  this  be,  we  have  many  odd  accounts,  not  only 
among  them,  but  the  moderns,  of  the  power  of  mufic  ;  and 
it  muft  not  be  denied,  but  that,  on  fome  particular  occafions, 
mufical  founds  may  have  a  very  powerful  effect.  I  have  feen 
all  the  horfes  and  cows  in  a  field,  where  there  were  above  an 
hundred,  gather  round  a  perfon  that  was  blowing  the  French 
horn,  and  feeming  to  teilify  an  aukward  kind  of  f  itisfacticn. 
Dogs  are  well  known  to  be  very  fenfible  of  different  tones  in 
mufic  ;  and  I  have  fometimes  heard  them  fuftain  a  very  ri- 
diculous part  in  a  concert,  where  their  afiiilance  was  neither 
.  expected  nor  defired. 

"  We  are  told*,  of  Henry  IV.  of  Denmark,  that  b, : 
one  day  defirous  of  trying,   in  perfon,  whether  a  mufician, 
who  boafted  that  he  could  excite  men  to  madnefs,  was  not 
an  impoftor,  he  fubmitted  to  the  operation  of  his  : 
the  confequence  was  much  more  terrible  than  he  expected; 
for,  becoming  actually  mad,  he  killed  four  of  his  attendants, 

in  the  mid  ft  of  his  tranfports.  A  contrary  effect  of  mufic  ws. 

I 

*  Olaii  Magni,  1.  15.  hifL  c.  28. 
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have*,  in  the  cure  of  a  madman,  of  Alais,  in  France,  by  ma- 
fic. This  man,  who  was  a  dancing  matter,  after  a  fever  of 
five  days,  grew  furious,  and  fo  ungovernable,  that  his  hands 
were  obliged  to  be  tied  to  his  fides  :  what  at  fir  ft  was  rage, 
in  a  fhort  time  was  converted  into  filent  melancholy,  which  no 
arts  could  exhilirate,  and  no  medicines  remove.  In  this  fullen 
and  dejected  ftate,  an  old  acquaintance  accidentally  came  to 
enquire  after  his  health  ;  he  found  him  fitting  up  in  bed,  tied, 
and  totally  regardlefs  of  every  external  object  round  him. 
Happening,  ho\\*ever,  to  take  up  a  fiddle  that  lay  in  the  room, 
and  touching  a  favourite  air,  the  poor  madman  inftantly 
feemed  to  brighten  up  at  the  found  ;  from  a  recumbent  pof- 
ture,  he  began  to  fit  up  ;  and  as  the  mufician  continued  play- 
ing, the  patient  feemed  defirous  of  dancing  to  the  found  : 
but  he  was  tied,  and  incapable  of  leaving  his  bed,  fo  that  he 
could  only  honour  the  tune  with  his  head,  and  that  part  of 
his  arms  which  were  at  liberty.  Thus,  the  other  continued 
playing,  and  the  dancing  mailer  practifed  his  own  art,  as  far 
as  he  was  able,  for  about  a  quarter  of  an  hour,  when  fudden- 
ly  falling  into  a  deep  fleep,  in  which  his  diforder  came  to  a 
crifis,  he  awaked  perfectly  recovered. 

"  A  thoufand  other  inflances  might  be  added  equally  true  : 
let  it  fufHce  to  add  one  more,  which  is  not  true  ;  I  mean  th; 
of  the  tarantula.  Every  perfon  who  has  been  in  Italy, 
well  knows,  that  the  bite  of  this  animal,  and  its  being  cure< 
by  mufic,  is  all  a  deception.  When  ftrangers  come  into  that 
part  of  the  country,  the  country  people  are  ready  enough  to 
take  money  for  dancing  to  the  tarantula.  A  friend  of  mine 
had  a  fervant,  who  fufFered  himfelf  to  be  bit  ;  the  wound, 
which  was  little  larger  than  the  punfture  of  a  pin,  was  un- 
eafy  for  a  few  hours,  and  then  became  well,  without  any  far- 
ther affiftance.  Some  of  the  country  people,  however,  ftill 
make  a  tolerable  livelihood  of  the  credulity  of  flrangers,  as 
the  mufician  finds  his  account  in  it  not  lefs  than  the  dancer." 

Sounds,  like  light,  are  not  only  extenfively  diffufed,  but  arc 
*  HiA.  dc  1'Accad.  1708,  p.  22. 
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frequently  reflected.  The  laws  of  this  reflection,  it  is  true, 
arc  not  as  well  underftood  as  thofe  of  light  ;  all  we  know  is, 
that  found  is  principally  reflected  by  hard  bodies  ;  and  their 
being  hollow  alfo,  fometimes  increafcs  the  reverberation.  "  No 
art,  however,  can  make  an  echo  ;  and  fome,  who  have  be- 
llowed great  labour  and  expenfe  upon  fuch  a  project,  have 
only  erected  fhapelefs  buildings,  wliofe  fiience  was  a  mortify- 
ing ledure  upon  their  prefumption." 

The  internal  cavity  of  the  ear  feems  to  be  fitted  up  for  the 
purpofes  of  echoing  found  Math  the  greateil  precifion.  This 
part  is  fafhioned  out  in  the  temporal  bone,  like  a  cavern  cut 
into  a  rock.  u  In  this,  the  found  is  repeated  and  articulated  ; 
and,  as  fome  anatomifts  tell  us,  (for  we  have  as  yet  but  very 
little  knowledge  on  this  fubjecl:)  is  beaten  againft  the  tympa- 
num, or  drum  of  the  ear,  which  moves  four  little  bones  join- 
ed thereto  ;  and  thefe  move  and  agitate  the  internal  air  which 
lies  on  the  other  fide  ;  and,  laftly,  this  air  flrikes,  and  efFecls 
the  auditory  nerves,  which  carry  the  found  to  the  brain." 

One  of  the  mofl  common  diforders  in  old  age  is  deafnefs ; 
which  probably  proceeds  from  the  rigidity  of  the  nerves  in 
the  labyrinth  of  the  e^r.  This  diforder  alfo,  fometimes  pro- 
ceeds from  a  floppage  of  the  wax,  which  art  may  eafily  reme- 
dy. In  order  to  know  whether  the  defecl:  be  an  internal  or  an 
external  one,  let  the  deaf  perfon  put  a  repeating  watch  into 
his  mouth  •,  and  if  he  hears  it  ftrike,  he  may  be  allured  that 
his  diforder  proceeds  from  an  external  caufe,  and  is  in  fome 
meafure,  curable  :  "  for  there  is  a  paflage  from  the  ears  into 
the  mouth,  by  what  anatomifts  call  the  Euftachian  tube  ;  and, 
by  this  pafTage,  people  often  hear  founds,  when  they  are  ut- 
terly without  hearing  through  the  larger  channel  :  and  this 
alfo  is  the  reafon,  that  we  often  fee  perfons  who  liflen  with 
great  attention,  hearken  with  their  mouths  open,  in  order  to 
catch  all  the  found  at  every  aperture." 

It  often  happens,  that  perfons  hear  differently  with  one  ear 
from  the  other  ;  and  it  is  generally  found  that  thefe  have  what 
is  called,  by  muficians,  a  bad  ear.  Mr.  Buffor,  who  has  made 
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many  trials  upon  perfons,  of  this  kind,  always  found  that 
their  defect  in  judging  properly  of  founds,  proceeded  from 
the  inequality  of  their  ears  ;  and  receiving  by  both,  at  the 
feme  time,  unequal  fenfations,  they  form  an  unjuft  idea.  In 
this  manner,  as  thofe  people  hear  falfe,  they  alfo,  without 
knowing  it,  fmg  falfe.  Thofe  perfons  alfo  frequently  deceive 
themfelves  with  regard  to  the  fide  from  whence  the  found 
comes,  generally  fuppofing  the  noife  to  come  on  the  part  of 
the  beft  ear. 

Such  as  are  hard  of  hearing,  find  the  fame  advantage  in- 
the  trumpet  made  for  this  purpofe,  that  fhort-fighted  perfons 
do  from  glafles.  Thefe  trumpets  might  be  eafily  enlarged  fo  as 
to  increafe  founds,  in  the  fame  manner  that  the  telefcope  does 
bodies  :  however,  they  could  be  ufed  to  advantage  only  in  a 
place  of  folitude  and  ftillnefs,  as  the  neighbouring  founds 
would  mix  with  the  more  diftant,  and  the  whole  would  pro- 
duce in  the  ear  nothing  but  tumult  and  confufion. 

Hearing  is  a  more  neceflary  fenfe  to  man  than  to  animals. 
With  thefe  it  is  only  a  warning  againfl  danger,  or  an  encou- 
ragement to  mutual  affiftance.  In  man,  it  is  the  fource  of  mod 
of  his  pleafures  ;  and  without  which,  the  reft  of  his  fenfes 
would  be  of  little  benefit.  A  man  born  deaf,  muft  neceffarily 
be  dumb  ;  and  his  whole  fphere  of  knowledge  muft  be  bound- 
ed only  by  fenfible  objects.  We  have  an  inftance  of  a  young 
man  who,  being  born  deaf,  was  reftored,  at  the  age  of  twenty- 
four,  to  perfect  hearing  :  the  account  is  given  in  the  Memoirs 
of  the  Academy  of  Sciences,  1703,  page  18. 

A  young  man,  of  the  town  of  Chartres,  between  the  age  of 
twenty-three  and  twenty-four,  the  fon  of  a  tradefman,  and  deaf 
and  dumb  from  his  birth,  began  to  fpeak  all  of  a  fudden,  to 
the  great  aftonimment  of  the  whole  town.  He  gave  them  to 
wnderftand  that,  about  three  or  four  months  before,  he  had 
heard  the  found  of  the  bells  for  the  firft  time,  and  was  greatly 
furprized  at  this  new  and  unknown  fenfation.  After  fome 
time,  a  kind  of  water  ifTued  from  his  left  ear,  and  he  then 
.keard  perfectly  well  with  both.  During  thefe  three  months, 
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he  was  feduloufly  employed  in  liftening,  without  faying  a  word, 
.iccuftoming  himfelf  to  fpeak  foftly,  fo  as  not  to  be  heard, 
the  words  pronounced  by  others.  He  laboured  hard  alfo  in 
perfecting  himfelf  in  the  pronunciation,  and  in  the  ideas  at- 
tachod  to  every  found.  At  length,  having  fuppofed  himfelf 
qualified  to  break  filence,  he  declared,  that  he  could  now 
fpeak,  although  as  yet  but  imperfectly.  Soon  after,  fome  able 
divines  queftioned  him  concerning  his  ideas  of  his  pad  (late ; 
and  principally  with  refpecl:  to  God,  his  foul,  the  morality  or 
turpitude  of  actions.  The  young  man,  however,  had  not  driven 
his  folitary  fpeculations  into  that  channel.  He  had  gone  to 
mafs,  indeed,  with  his  parents,  had  learned  to  fign  himfelf 
with  the  crofs,  to  kneel  clown,  and  afTume  all  the  grimaces  of 
a  man  that  was  praying  ;  but  he  did  all  this  without  any  man- 
ner of  knowledge  of  the  intention  or  the  caufe  ;  he  faw  others 
do  the  like,  and  that  was  enough  for  him  ;  he  knew  nothing 
even  of  death,  and  it  never  entered  into  his  head  j  he  led  a  life 
of  pure  animal  inftincr.  ;  entirely  taken  up  with  fenfible  ob- 
jects, and  fuch  as  were  prefent ;  he  did  not  feem  even  to 
make  as  many  reflections  upon  thefe,  as  might  reafonably  be 
expected  from  his  improving  fituation :  and  yet,  the  young 
man  was  not  in  want  of  underftanding ;  but  the  underftand- 
ing  of  a  man,  deprived  of  all  commerce  with  others,  is  fo 
very  confined,  that  the  mind  is,  in  fome  meafure,  totally  un- 
der the  control  of  its  immediate  fenfations. 

Notwithstanding,  it  is  very  poflible  to  communicate  ideas 
to  deaf  men,  which  they  previoufly  wanted,  and  even  give 
them  very  precife  not  ions  of  fome  abftracT:  fubjeds,  by  means 
of  figns,  and  of  letters.  A  perfon  born  deaf,  may,  by  time,  and 
fuflkient  pains,  be  taught  to  write  and  read,  to  fpeak,  and, 
by  the  motions  of  the  lips,  to  underftand  what  is  laid  to  him : 
however,  it  is  probable  that,  as  mod  of  the  motions  of  fpeech 
are  made  within  the  mouth,  by  the  tongue,  the  knowledge  from 
the  motion  of  the  lips,  is  but  very  confined:  "  neverthelefs,  I 
have  converfed  with  a  gentleman  thus  taught,  and  in  all  the 
commonly  occurring  queftions,  and  the  ufual  falutations,  he 
was  ready  enough,  merely  by  attending  to  the  motion  of  the 
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lips  alone.  When  I  ventured  to  fpeak  for  a  fhort  continuance, 
he  was  totally  at  a  lofs,  although  he  underftood  the  fubject, 
when  written,  extremely  well."  Perfons  taught  in  this  manner, 
were,  at  firft,  confidered  as  prodigies ;  but  there  have  been  fo 
many  inftances  of  fuccefs  of  late,  and  fo  many  are  fkilful  in 
the  art  of  inftructing  in  this  way,  that,  though  dill  a  matter 
of  fome  curiolity,  it  ceafes  to  be  an  object  of  wonder. 


C     II     A     P.       IX. 

feeling,  and  lofting. 


AN  animal  may  be  faid  to  fill  up  that  fphere  which  he 
can  reach  by  his  fenfes  ;  and  is  actually  large  in  pro- 
portion to  the  fphere  to  which  its  organ  extends.  By  £0iity 
man's  enjoyments  are  diffufed  into  a  wide  circle  -,  that  of  hear- 
ing, though  lefs  widely  diffufed,  neverthelefs  extends  his  pow- 
ers ;  the  fenfe  of  fmelling  is  more  contracted  ftill  ;  and  the 
tafte  and  touch  are  the  moll  confined  of  all.  Thus  man  enjoys 
very  diftant  objects,  but  with  one  fenfe  only  ;  more  nearly,"he 
brings  two  fenfes  at  once  to  bear  upon  them  ;  his  fenfe  of 
fmelling  affifts  the  other  two,  at  its  own  diftance  ;  and  of  fuch 
objects,  as  a  man,  he  may  be  faid  to  be  in  perfect  pofleffion. 

Each  fenfe,  however,  the  more  it  acts  at  a  diftance,  the 
more  capable  i.t  is  of  making  combinations  ;  and  is,  confe- 
quently,  the  more  improveable.  Refined  imaginations,  and 
men  of  ftrong  mind,  take  more  pleafure,  therefore,  in  improv- 
ing the  delights  of  the  diftant  fenfes,  than  in  enjoying  fuch  as 
are  fcarce  capable  of  improvement. 

By  combining  the  objects  of  the  extenfive  fenfes,  all  the 
arts  of  poetry,  painting,  and  harmony,  have  been  difcovered  j 
but  the  clofer  fenfes,  if  I  may  fo  call  them,  fuch  as  fmelling, 
tafting,  and  touching,  are,  in  fome  meafure,  as  fimple  as  they 
are  limited,  and  admit  of  little  variety.  The  man  of  imagina- 
tion makes  a  great  and  an  artificial  happinefs,  by  the  pleafure 
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of  altering  and  combining  ;  the  fenfualift  juft  ftops  where  he 
began,  and  cultivates  only  thofe  pleafures  which  he  cannot  im- 
prove. The  fenfualift  is  contented  with  thofe  enjoyments  that 
are  already  made  to  his  hand  ;  but  the  man  of  pleafure  is  beft 
pleated  with  growing  happinefs. 

Of  all  the  fenfes,  perhaps,  there  is  not  one  in  which  man  is 
more  inferior  to  other  animals,  than  in  that  of  fmelling.  With 
man,  it  is  a  fenfe  that  afts  in  a  narrow  fphere,  and  difgufts  al* 
moft  as  frequently  as  it  gives  him  pleafure.  With  many  other 
animals,  it  is  difFufed  to  a  vefy'great  extent ;  and  never  feems 
to  offend  them.  Dogs  not  only  trace  the  fteps  of  other  ani- 
mals, but  alfo  difcover  them  by  the  fcent,  at  a  very  great  dif- 
tance  ;  and,  while  they  are  thus  exquifitely  fenfible  of  all 
fmells,  they  feem  no  way  difgufted  by  any. 

But,  although  this  fenfe  is,  in  general,  fo  very  inferior  in 
man,  it  is  much  ftronger  in  thofe  nations  that  abftain  from 
animal  food,  than  among  us  of  Europe.  The  Bramins  of  India 
have  a  power  of  fmelling,  as  I  am  informed,  equal  to  what  it 
is  in  moft  other  creatures.  They  can  fmell  the  water  which 
they  drink,  that  to  us  feems  quite  inodorous;  and  have  a  word 
in  their  language,  which  denotes  a  country  of  fine  water.  We 
are  told,  alfo,  that  the  Negroes  of  the  Antilles,  by  the  fmell, 
alone,  can  diftinguifli  between  the  footfteps  of  a  Frenchman 
and  a  Negro.  It  is  poflible,  therefore,  that  we  may  dull  this 
organ  by  our  luxurious  way  of  living;  and  facrifice  to  the  plea- 
fures of  tafte,  thofe  which  might  be  received  from  perfume. 

However,  it  is  a  fenfe  that  we  can,  in  fome  meafure,  dif- 
penfe  with ;  and  I  have  known  many  that  wanted  it  entirely, 
with  but  very  little  inconvenience  from  its  lofs.  In  a  ftate  of 
nature,  it  is  f.iid  to  be  ufeful  to  us,  in  guiding  us  to  proper 
nourifhment,  and  deterring  us  from  that  which  is  unwhole- 
fome  ;  but,  in  out  prefent  fkuation,  fuch  information  is  but 
little  wanted  ;  and,  indeed,  but  little  attended  to.  In  fa&,  the 
fenfe  of  fmelling  gives  us  very  often  falfe  intelligence.  Many 
things  that  have  a  difagreeable  odour,  are,  nevertheless,  whole- 
fome,  and  pleafant  to  the  tafte  5  and  fuch  as  make  eating  atl 
VOL.  I.  2  X 
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art,  feldoin  think  a  meal  fit  to  pleafe  the  appetite  till  it 
to  offend  the  nofe.  On  the  other  hand,  there  are  many  things 
that  fmell  molt  gratefully,  and  yet  are  noxious,  or  fatal  to  the 
conftitution.  Some  phyficians  think,  that  all  perfumes  in  ge-* 
neral,  are  unwholefome  j  that  they  relax  the  nerves,  produce 
head-aches,  and  even  retard  digeftion.  The  manchinel  apple, 
which  is  known  to-  be  deadly  poilbn,  is  poffefled  of  the  moft, 
grateful  odour.  Some  of  thofe  mineral  vapours  that  are  often 
found  fatal,  in  the  ftomach,  fmell  like  the  fweeteft  flowers, 
and  continue  thus  to  flatter,  till  they  deflroy.  This  fenfe, 
therefore,  as  it  (hotild  feem,  was  never  meant  to  direcl:  us  in 
the  choice  of  food,  but  appears  rather  as  an  attendant,  than  a 
neceffary  pleasure." 

Indeed,  if  we  examine  the  natives  of  different  countries,  or 
even  different  natives  of  the  fame,  we  (hall  find  no  plsafure  in 
which  they  differ  fo  widely  as  that  of  frnelling.  Some  perfons 
are  pleafed  with  the  fmell  of  a  rofe  ;  while  I  have  known 
others,  that  eould  not  abide  to  have  it  approach  them.  The 
favage  nations  are  highly  delighted  with  the  fmell  of  affafoe- 
tida,,  which  is,  to  us,  the  moil  naufeous  ftink  in  nature.-  It 
would  in  a  manner  feem,  that  our  delight  in  perfumes  was 
made  by  habit ;  and  that  a  very  little  induftry  could  bring  us 
totally  to  invert  die  perception  of  odours. 

Thus  much  is  certain,  that  many  bodies,  which  at  one 
diftance  are  an  agreeable  perfume,  when  nearer,  are  a  moft 
Ungrateful  odour.  Mirfk  and  ambergreafe,  in  fmall  quantities, 
are  considered  by  moft  perfons  <rs  highly  fragrant;  and  yet,- 
when  in  larger  manes,  their  fcent  is  infufferable.  From  a  mix- 
ture of  two  bodies,  each  whereof  is,  of  itfelf,  void  of  all  fmell, 
a  very  powerful  fmell  may  be  drawn.  Thus,  by  grinding 
quick-lime  with  fal-ammoniac,  maybe  produced  a  very  foetid 
mixture.  On  the  contrary,  from  a  mixture  of  two  bodies,  that 
are  feparately  difagreeabie,  a  very  pleafant  aromatic  odour  may 
be  gained.  A  mixture  of  aqua  fortis  with  fpirit  of  wine,  pro- 
duces this •  effect.  But,  not  only  the  alterations  of  bodies,  b] 
each  other,  but  the  fmalleft  change  in  us,  makes  a  very  great 
alteration  in  this  fenfe,  and  frequently  deprives  us  of  it  totally. 
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A  flight  cold  often  hinders  us  from  fmelling ;  and  as  often 
changes  the  nature  of  odours.  Some  perfons,  from  uiforder, 
retain  an  incurable  averfion  to  thofe  fmells  \vhich  moil  pleaf- 
cd  them  before  ;  and  many  have  been  known  to  have  an  anti- 
pathy to  fome  animals,  whole  prefence  they  inftantly  perceive 
by  the  fmell.  From  all  this,  therefore,  the  fenfe  of  fmellmg  ap- 
pears to  be  an  uncertain  monitor,  eafily  difordered,  and  not 
much  milled,  when  totally  wanting. 

The  fenfe  moR  nearly  allied  to  {fuelling  is,  that  .of  tailing. 
This,  fome  have  been  willing  to  confider  merely  as  a  nicer 
kind  of  touch,  and  have  undertaken  to  account,  in  a  very  me- 
chanical manner,  for  the  difference  of  favours.  Such  bodies, 
fay  they,  as  are  pointed,  happening  to  be  applied  to  .the  papil- 
lae of  the  tongue,  excite  a  very  powerful  fenfation,  and  give  us 
the  idea  of  faltnefs.  Such,  on  the  contrary,  as  are  of  a  rounder 
figure,  flide  fmoothly  along  the  papillae,  and  are  perceived  to 
be  fweet.  In  this  manner,  they  have,  with  minute  labour,  gone 
thro'  the  variety  of  imagined  forms  in  bodies,  and  have  given 
them  as  imaginary  e(Fe£ts.  All  we  can  precifely  determine  up- 
on the  nature  of  taftes,  is,  that  the  bodies  to  be  tailed  mult 
be  either  fomewhat  moiftened,  or,  in  fome  meafure,  diflblved 
by  the  faliva,  before  they  can  produce  a  proper  fenfation : 
when  both  the  tongue  itfelf,  and  the  body  to  be  tailed,  are  ex- 
tremely dry,  no  tafte  whatever  enfues.  The  fenfation  is  then 
changed  ;  and  the  tongue,  inftead  of  fading,  can  only  be  faid, 
like  any  other  part  of  the  body,  to  feel  the  object. 

It  is  for  this  reafon,  that  children  have  a  flronger  rclifii  of 
taftes,  than  thofe  who  are  more  advanced  in  life.  This  organ 
with  them,  from  the  greater  moiilure  of  their  bodies,  is  kept 
in  greater  perfection  j  and  is,  confequently,  better  adapted  to 
perform  its  functions.  Every  perfpn  remembers  how  great  a 
pleafure  he  found  in  (\vcets,  while  a  child;  but  his  tafte  grow- 
ing more  obtufe,  with  age,  he  is  obliged  to  ufe  artificial  means 
to  excite  it.  It  is  then  that  he  is  found  to  call  in  the  aiTiftancc 
of  poignant  fauces,  and  ilrong  relifhes,  of  falts  and  aromatics; 
all  which,  the  delicacy  of  his  tender  organ,  in  childhood,  were 
unable  to  endure.  His  tafle  grows  cajlous  to  the  natural  re- 
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Hfhesj  and  is  artificially  formed  to  others  more  unnatural  j  fo, 
that  the  higheft  epicure  may  be  faid  to  have  the  moft  depraved 
tafte;  as  it  i$  owing  to  the  bluntnefs  of  his  organs,  that  he  is 
obliged  to  have  recourie  to  fuch  a  variety  of  expedients  to  gra- 
tify his  appetite. 

As  fmells  are  often  rendered  agreeable,  by  habit,  fo  alfo 
taftes  may  be.  Tobacco,  and  coffee,  fo  pleafmg  to  many,  arc 
yet,  at  firft,  very  difagreeable  to  all.  It  is  not  without  perfe- 
verance,  that  we  begin  to  have  a  relifh  for  them  ;  we  force 
nature  fo  long,  that  what  was  conftraint,  in  the  beginning, 
at  laft  becomes  inclination. 

The  grpffeft,  and  yet  the  mpft  ufeful  of  all  the  fenfes,  is 
that  of  feeling.  We  are  often  feen  to  furvive  under  the  lofs  of 
the  reft ;  but  of  this  we  can  never  be  totally  deprived,  but 
with  life.  Although  this  fenfe  is  diffufed  over  all  parts  of  the 
body,  yet  it  moil  frequently  happens  that  thofe  parts  which 
are  moft  exercifed  in  touching,  acquire  the  greateil  degree  of 
accuracy.  Thus,  the  fingers,  by  long  habit,  become  greater 
mafters  in  the  art  than  any  others,  even  where  the  fenfation 
is  more  delicate  and  fine*.  It  is  from  this  habit,  therefore,  and 
their  peculiar  formation,  and  not,  as  is  fuppofed,  from  their 
being  furnifhed  with  a  greater  quantity  of  nerves,  that  the 
fingers  are  thus  perfectly  qualified  to  judge  of  forms.  Blind 
men,  whp  are  obliged  to  ufe  them  much  oftener  than  we,  have 
this  fenfe  much  finer  j  fo  that  the  delicacy  of  the  touch  arifes 
rather  from  the  habit  of  conftantly  employing  the  fingers,  than 
from  any  fancied  nervpufnefs  in  their  conformation. 

All  animals  that  are  furnifhed  with  handsf,  feem  to  have 
more  underftanding  than  others.  Monkeys  have  fo  many  ac- 
tions like  thofe  of  men,  that  they  appear  to  have  fimilar  ideas 
of  the  form  qf  bodies.  All  other  creatures,  deprived  of  hands, 
can  have  no  diflinct:  ideas  of  the  fhape  of  the  objects,  by  which 
they  are  furrounded,  as  they  want  this  organ,  which  ferves  to 
examine  and  meafure  their  forms,  their  rifings  and  .depref- 
fioris.  A  quadruped  probably  conceives  as  erroneous  an  idea 
pf  any  thing  near  him,  as  a  child  would  of  a  rock  or  a  moijn- 

*  BufFon,  vol.  vi.  p.  80.  f  Buffon,  vol.  vi.  p.  82. 
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tain  that  it  beheld  at  a  diftance.  It  may  he,  for  this  region,  that 
xve  often  fee  them  frightened  at  things  with  which  they  ought 
to  be  better  acquainted.  Fifties,  whole  bodies  are  covered  with 
tcales,  and  who  have  no  organs  for  feeling,  mult  be  the  mod 
ftupidof  all  animals.  Serpents,  that  are  likewife  cleftitute,  arc 
yet,  by  winding  round  feveral  bodies,  better  capable  of  judg- 
ing of  their  form.  All  thefe,  however,  can  have  but  very  im- 
periccl:  ideas  from  feeling  •,' and  we  have  already  feen,  when 
deprived  of  this  fenfe,  how  little  the  reft  of  the  fenfes  are  to 
be  relied  on. 

The  feeling,  therefore,  is  the  guardian,  the  judge,  and  the 
examiner  of  all  the  reit  of  the  fenies.  It  eftablilhes  their  in- 
formation, and  detects  their  errors.  All  the  other  fenfes  are 
altered  by  time,  and  contradict  their  former  evidence ;  but 
the  touch  dill  continues  the  fame  ;  and  though  extremely  con- 
fineu  in  its  operations,  yet  it  is  never  found  to  deceive.  The 
iiiiiverle,  to  a  man  who  had  only  ufed  the  reft  of  his  fenfes, 
would  be  but  a  fcene  of  illufion  ;  every  object  mifreprefen- 
ted,  and  ill  its  properties  unknown.  Mr.  BufTonhas  imagined 
a  man  juft  newly  brought  into  exiflence,  defcribing  the  illu- 
ficn  of  his  firft  fen  fat  ions,  and  pointing  out  the  ftepi  by  which 
he  arrived  at  reality.  He  confiders  him  as  jull  created,  and 
awaking  amidit  the  produ£tions  of  nature ;  and,  to  animate 
the  narrative  Hill  more  flrongly,  has  made  his  philofophical 
man,  a  fpeaker.  The  reader  will,  no  doubt,  recollect  Adam's 
fpeech,  in  Milton,  as  being  fimilar.  All  that  I  can  fay  to  obvi- 
ate the  imputation  of  plagiarifm  is,  that  the  one  treats  the  fub- 
jecl:  more  as  a  poet,  the  other  more  as  a  philofopher.  The  phi- 
lofopher's  man  defcribes  his  firft  fenfations  in  the  following 
manner*. 

I  well  remember  that  joyful,  anxious  moment,  when  I  firfl 
became  acquainted  with  my  own  exiftence.  I  was  quite  igno- 
rant of  what  I  was,  how  1  was  produced,  or  from  whence  I 
came.  I  opened  my  eyes  :  what  an  addition  to  my  furprize ! 
the  light  of  the  day,  the  azure  vault  of  heaven,  the  verdure  of 
&e  earth,  the  chryftal  of  the  waters,  all  employed  me  at  once, 

*  Buffoa,  vol.  vi.  p.  88. 
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and  animated  and  filled  me  with  inexprefiible  delight.  I  at 
firft  imagined  that  aji  thofe  objects  were  within  me,  and  made 
a  part  of  myfelf. 

ImprerTed  with  this  idea,  I  turned  my  eyes  to  the  fun  ;  its 
fplendor  dazzled  and  overpowered  me :  I  (hut  them  once  more; 
and,  to  my  great  concern,  I  fuppofed  that,  during  this  fnort 
interval  of  darknefs,  I  was  again  returning  to  nothing. 

Afflicted,  feized  with  afloniihment,  I  pondered  a  moment 
on  this  great  change,  when  I  heard  a  variety  of  unexpected 
founds.  The  whittling  of  the  wind,  and  the  melody  of  the 
grove,  formed  a  concert,  the  foft  cadence  of  which  funk  up- 
on my  foul.  I  liftened  for  fome  time,  and  was  perfuaded  that 
all  this  mufic  was  within  me. 

Quite  occupied  with  this  new  kind  of  exigence,  I  had  al-» 
ready  forgotten  the  light  which  wxs  my  firft  inlet  into  life; 
when  I  once  more  opened  my  eyes,  and  found  myfelf  again  in 
pofleflion  of  my  former  happinefs.  The  gratification  of  the 
two  fenfes  at  once,  was  a  pleafure  too  great  for  utterance. 

I  turned  my  eyes  upon  a  thoufand  various  objecls :  I  foon 
found  that  I  could  lofe  them,  and  rellore  them  at  will  j  and 
amufed  myfelf  more  at  leifure  with  a  repetition  of  this  new- 
made  power, 

I  now  began  to  gaze  without  emotion,  and  to  hearken  with 
tranquility,  when  a  light  breeze,  the  frefhnefs  of  which  charm- 
ed me,  wafted  its  perfumes  to  my  fenfe  of  fmelling,  and  gave 
me  fuch  fatisfaction  as  even  increafed  my  felf-love. 

Agitated,  rouzed  by  the  various  pleafures  of  my  new  exig- 
ence, I  inilantly  arofe,  and  perceived  myfelf  moved  along,  as 
if  by  fome  unknown  and  fecret  power. 

I  had  fcarce  proceeded  forward,  when  the  novelty  of  my  fi- 
tuation  once  more  rendered  me  immoveable.  My  furprize  re- 
turned 5  I  fuppofed  that  every  object  around  me  had  been  in 
motion :  I  gave  to  them  that  agitation  which  I  produced  by- 
changing  place  ;  and  the  whole  creation  feemed  once  more  in 
diford~r. 

I  lifted  my  hand  to  my  head  j  I  touched  my  forehead  ;  I  felt 
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rhy  whole  frame  :  I  then  fuppofed  that  my  hand  was  tlie  prin- 
cipal organ  of  my  cxiftence  ;  all  its  informations  were  diilin& 
and  perfect ;  and  fo  fuperior  to  the  fenfes  I  had  yet  experi- 
enced, that  I  employed  myfclf  for  fome  time  in  repeating  it» 
enjoyments  :  every  part  of  my  perfon  I  touched,  feemed  to 
touch  my  hand  in  turn;  and  gave  back  fenfation  for  fen- 
fation. 

I  foon  found,  that  this  faculty  was  expanded  over  the  whole 
furface  of  my  body;  and  I  now  firfl  began  to  perceive  the  li- 
mits of  my  exiftence,  which  I  had  in  the  beginning  fuppofed 
fpread  over  all  the  objects  I  faw. 

Upon  cafling  my  eyes  upon  my  body,  and  furveying  my 
own  form,  I  thought  it  greater  than  all  the  objects  that  fur- 
rounded  me.  I  gazed  upon  my  perfon  with  pleafure ;  I  exa- 
mined the  formation  of  my  hand,  and  all  its  motions  ;  it  feem- 
ed  to  me  large  or  little  in  proportion  as  I  carried  it  to  my  eyes; 
I  brought  it  very  near,  and  it  then  hid  almoft  every  other 
object  from  my  fight.  I  began  foon,  however,  to  find  that  my 
fight  gave  me  uncertain  information,  and  refolved  to  depend 
upon  my  feeling  for  redrefs. 

This  precaution  was  of  the  utmoft  fervice ;  I  renewed  my 
motions,  and  walked  forward,  with  my  face  turned  towards 
the  heavens.  I  happened  to  ftrrke  lightly  againft  a  palm-tree, 
and  this  renewed  my  furprize  :  I  laid  my  hand  on  this  flrange 
body ;  it  feemed  replete  with  new  wonders,  for  it  did  not  re- 
turn me  fenfation  for  fenfation,  as  my  former  feelings  had 
done.  I  now,  therefore,  perceived  that  there  was  fomething 
external,  and  which  did  not  make  a  part  of  my  own  exif- 
tencc. 

I  now,  therefore,  refolved  to  touch  whatever  I  faw,  and 
vainly  attempted  to  touch  the  fun ;  I  ftretched  forth  my  arm, 
and  felt  only  yielding  air  :  at  every  effort,  I  fell  from  one  fur- 
prize  into  another,  for  every  objecl  appeared  equally  near  me, 
and  it  was  not  till  after  an  infinity  of  trials,  that  I  found  fome 
objects  further  removed  than  the  reft. 

Amazed  with  the  illufion?,  and  the  uncertainty  of  my  fbtc, 
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I  fat  down  beneath  a  tree  ;  the  moil  beautiful  fruits  hung  up- 
on it,  within  my  reach  j  I  ftretched  forth  my  hand,  and  they 
inftantly  feparated  from  the  branch.  I  was  proud  of  being  able 
to  grafp  a  fubftance  without  me  •,  I  held  them  up,  and  their 
weight  appeared  to  me  like  an  animated  power,  that  enciea^ 
voure'd  to  draw  them  to  the  earth.  I  found  a  pleaiurc  in  con- 
quering  their  refiftance. 

I  held  them  near  my  eye  j  I  considered  their  form  and  beau- 
ty ;  their  fragrance  ilill  more  allured  me  to  bring  them  near- 
er i  I  brought  them  to  my  lips,  and  drank  in  their  odours  ;  the 
perfume  invited  my  fenfe  of  tailing,  and  I  foon  tried  a  new 
fenfe — How  new  !  how  exquifite  !  Hitherto  I  had  tailed  only 
of  pleafure ;  but  now  it  was  luxury.  The  power  of  tailing 
gave  me  the  idea  of  poflefllon. 

Flattered  with  this  new  acquifition,  I  continued  its  excrcife, 
til!  an  agreeable  languor  ilealing  upon  my  mind,  I  felt  all  my 
limbs  become  heavy,  and  all  my  defires  fufpended.  My  fenfa* 
tions  were  now  no  longer  vivid  and  diflincl ;  but  feemed  to 
lofe  every  object,  and  prefented  only  feeble  images  confufedly 
marked.  At  that  inilant  I  funk  upon  the  flowery  bank,  and 
flumber  fcized  me.  All  now  feemed  once  more  loft  to  me.  It 
was  then,  as  if  1  was  returning  into  my  former  nothing.  How 
long  my  fleep  continued,  I  cannot  tell  •,  as  I  yet  had  no  per- 
ception of  time.  My  awaking  appeared  like  a  fecond  birth ; 
and  I  then  perceived,  that  I  had  ceafed  for  a  time  to  cxift.  This 
produced  a  new  fenfation  of  fear;  and  from  this  interruption  in 
life,  I  began  to  conclude  that  I  was  not  formed  to  exift  for  ever. 

In  this  ftate  of  doubt  and  perplexity,  I  began  to  harbour 
new  fufpicions ;  and  to  fear  that  ileep  had  robbed  me  of  fome 
of  my  late  powers  ;  when,  turning  on  one  fide,  to  refoJve  my 
doubts,  what  was  my  amazement,  to  behold  another  being, 
like  m'yfelf,  ftretched  by  my  fide  (  New  ideas  now  began  to 
arife  j  new  paffions,  as  yet  unperceived,  with  fears,  and  plea* 
Cures,  all  took  pofTeflion  of  my  mind,  and  prompted  my  cu- 
riofity :  love  ferved  to  complete  that  happinefs,  which  was 
begun  in  the  individual ;  and  every  fenfe  was  gratified  in  all- 
its  varieties. 
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CHAP.       X. 

Of  old  Age  and  Death  *. 

EVERY  thing  in  nature  has  its  improvement  and  decay. 
The  human  form  is  no  fooner  arrived  at  its  ftate  of  per- 
fection, than  it  begins  to  decline.  The  alteration  is,  at  firft, 
infenfible  j  and,  often,  feveral  years  are  elapfed  before  we  find 
ourfelves  grown  old.  The  news  of  this  difagreeable  change, 
too  generally,  comes  from  without ;  and  we  learn  from  others 
that  we  grow  old,  before  we  are  willing  to  believe  the  report. 

When  the  body  has  come  to  its  full  height,  and  is  extended 
into  its  juft  dimenfions ;  it  then  alfo  begins  to  receive  an  ad- 
ditional bulk,  which  rather  loads  than  aflifls  it.  This  is  form- 
ed from  fat ;  which  generally,  at  the  age  of  thirty-five  or  for- 
ty, covers  all  the  mufcles,  and  interrupts  their  activity.  Every 
action  is  then  performed  with  great  labour,  and  the  increafe  of 
fize  only  ferves  as  a  fore-runner  of  decay. 

The  bones,  alfo,  become  every  day  more  folid.  In  the  em- 
bryo they  are  as  foft  almoft  as  the  mufcles  and  the  flefh  ;  but, 
by  degrees,  they  harden,  and  acquire  their  natural  vigour  j 
but  dill,  however,  the  circulation  is  carried  on  through  themj 
and,  how  hard  foever  the  bones  may  feem,  yet  the  blood  holds 
its  current  thro'  them,  as  thro'  all  other  parts  of  the  body.  Of 
this  we  may  be  convinced,  by  an  experiment,  which  was  firft 
accidentally  difcovered,  by  our  ingenious  countryman,  Mr. 
Belcher.  Perceiving,  at  a  friend's  houfe,  that  the  bones  of 
hogs,  which  were  fed  upon  madder,  were  red,  he  tried  it  upon 
various  animals,  by  mixing  this  root  with  their  uiual  food ; 
and  he  found  that  it  tinctured  the  bones  in  all :  an  evident  de- 
monftration  that  the  juices  of  the  body  had  a  circulation  thro* 
the  bones.  He  fed  fome  animals  alternately  upon  madder  and 
their  common  food,  for  fome  time,  and  he  found  their  bones 

*  This  chapter  is  tfcken  from  mr.  BufFon,  except  where  it  is  marked  by  in- 
verted commas. 
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tinftured  with  alternate  layers,  in  conformity  to  their  manner 
of  living.    From  all  this,  he  naturally  concluded,   that  the 
blood  circulated  through  the  bones,  as  it  does  through  every 
other  part  of  the  body ;  and  that,  how  folid  foever  they  feem- 
ed,  yet,  like  the  fofteit  parts,  they  were  furnifhed,  through  all 
their  fubftance,  with  their  proper  canals.  Neverthelefs,  thefe 
canals  are  of  very  different  capacities,  during   the  different 
ftages  of  life.    In  infancy  they  are  capacious  :   and  the  blood 
flows  almoft  as  freely  through  the  bones  as  through  any  other 
part  of  the  body;  in  manhood  their  fize  is  greatly  diminifhedj 
the  veffels  are  almoft  imperceptible  •,  and  the  circulation  thro* 
them  is  proportionably  ilow.   But,  in  the  decline  of  life,  the 
blood,  which  flows  through  the  bones,  no  longer  contributing 
to  their  growth,  muft  neceffarily  ferve  to  increafe  their  hard- 
nefs.  The  channels,  that  every  where  run  through  the  human 
frame,  may  be  compared  to  thofe  pipes  that  we  every  where 
fee  crufted  on  the  infide,  by  the  water,  for  a  long  continuance, 
running  through  them.    Both  every  day  grow  lefs  and  lefs, 
by  the  fmall  rigid  particles  which  are  depofited  within  them. 
Thus  as  the  veffels  are  by  degrees  diminimed,  the  juices,  alfb, 
which  were  neceffary  for  the  circulation  through  them,  are 
diminished  in  proportion ;  till,  at  length,  in  old  age,  thofe 
props  of  the  human  frame  are  not  only  more  folid,  but  more 
brittle. 

The  cartilages,  or  griftles,  which  may  be  confidered  as  bones 
beginning  to  be  formed,  grow  alfo  more  rigid.  The  juices  cir- 
culating through  them,  for  there  is  a  circulation  through  all 
parts  of  the  body,  every  day  contributes  to  render  them  hard- 
er ;  fo  that  thefe  fubftances,  which,  in  youth,  are  elaftic  and 
pliant,  in  age  become  hard  and  bony.  As  thefe  cartilages  are 
generally  placed  near  the  joints,  the  motion  of  the  joints  alfo, 
muft,  of  confequence,  become  more  difficult.  Thus,  in  old 
agCj  every  action  of  the  body  is  performed  with  labour ;  and 
the  cartilages,  formerly  fo  fupple,  will  now  fooner  break  than 
bend. 

«  As  the  cartilages  acquire  hardnefs,  and  unfit  the  joints  for 
motion,  fo  alfo  that  mucous  liquor,  which  is  always  feparated 
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between  the  joints,  and  which  ferves,  like  oil  to  a  hinge,  to 
give  them  an  eafy  and  ready  play,  is  now  grown  more  fcanty. 
It  becomes  thicker,  and  more  clammy,  more  unfit  for  anfwer- 
ing  the  purpofes  of  motion  ;  and  from  thence,  in  old  age, 
every  joint  is  not  only  ftiff,  but  aukward.  At  every  motion, 
this  clammy  liquor  is  heard  to  crack  ;  and  it  is  not  without 
the  greateft  effort  of  the  mufcles  that  its  refinance  is  overcome. 
I  have  feen  an  old  perfon,  that  never  moved  a  fmgle  joint,  that 
did  not  thus  give  notice  of  the  violence  that  was  done  it." 

The  membranes  that  cover  the  bones,  the  joints,  and  the 
reft  of  the  body,  become,  as  we  grow  old,  more  denfe  and 
more  dry.  Thefe  which  furround  the  bones,  foon  ceafe  to  be 
du&ile.  The  fibres,  of  which  the  mufcles  or  flefh  is  compo- 
fed,  become  every  day  more  rigid ;  and  while  to  the  touch 
the  body  feems,  as  we  advance  in  years,  to  grow  fofter,  it  is, 
in  reality,  increafmg  in  hardnefs.  It  is  the  fkm,  and  not  the 
Hem,  that  we  feel  upon  fuch  occafions.  The  fat,  and  the  flabbi- 
nefs  of  that,  feems  to  give  an  appearance  of  foftnefs,  which  the 
flefli  itfelf  is  very  far  from  having.  There  are  few  can  doubt 
this,  after  trying  the  difference  between  the  flefli  of  young  and 
old  animals.  The  firft  is  foft  and  tender,  the  lad  is  hard  and  dry. 

The  fkin  is  the  only  part  of  the  body  that  age  does  not  con- 
tribute to  harden.  That  flretches  to  every  degree  of  tenfion  ; 
and  we  have  horrid  inftances  of  its  pliancy,  in  many  difor- 
ders  incident  to  humanity.  In  youth,  therefore,  while  the  bo- 
dy is  vigorous  and  increafmg,  it  ftill  gives  way  to  its  growth. 
But,  although  it  thus  adapts  itfelf  to  our  increafe,  it  does  not, 
in  the  fame  manner,  conform  to  our  decay.  The  fkin,  which, 
in  youth  was  filled,  and  glofly,  when  the  body  begins  to  de- 
cline, has  not  elafticity  enough  to  fhrink  entirely  with  its  di- 
minution.  It  hangs,  therefore,  in  wrinkles,  which  no  art  cnn 
remove.  The  wrinkles  of  the  body,  in  general,  proceed  from 
this  caufe.  But  thofe  of  the  face  fecm  to  proceed  from  ano- 
ther ;  namely,  from  the  many  varieties  of  pofitions  in  which 
it  is  put  by  the  fpeech,  the  food,  or  the  paflions.  Every  gri- 
mace, and  every  pafTion  wrinkles  up  the  vifage  into  different 
forms.  Thefe  are  vifibL*  enough  in  young  perfons ;  but  what 
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at  firft  was  accidental,  or  tranfitory,  becomes  unalterably  fixed 
in  the  vifage,  as  it  grows  older.  c<  From  hence  we  may  con- 
clude, that  a  freedom  from  paffions,  not  only  adds  to  the  hap- 
pinefs  of  the  mind,  but  preferves  the  beauty  of  the  face  ;  and 
the  perfon  that  has  not  felt  their  influence,  is  lefs  ftrongly 
marked  by  the  decays  of  nature." 

Hence,  therefore,  as  we  advance  in  age,  the  bones,  the  car- 
tilages, the  membranes,  the  flefh,  the  fldn,  and  every  fibre  of 
the  body,  becomes  more  folid,  more  brittle,  and  more  dry. 
Every  part  ihrinks,  every  motion  becomes  more  flow  ;  the 
circulation  of  the  fluids  is  performed  with  lefs  freedom  •,  per- 
fpiration  diminiflies  ;  the  fecretions  alter ;  the  digeftion  be- 
comes flow,  and  laborious ;  and  the  juices,  no  longer  ferving 
to  convey  their  accuftomed  nourifhment,  thofe  parts  may  be 
faid  to  live  no  longer,  when  the  circulation  ceafes.  Thus 
the  body  dies  by  little  and  little;  all  its  functions  are  dimi- 
niflied  by  degrees  •,  life  is  driven  from  one  part  of  the  frame 
to  another  ;  univerfal  rigidity  prevails  ;  and  death  at  laft  fei- 
zes  upon  the  little  that  is  left. 

As  the  bones,  the  cartilages,  the  mufcles,  and  all  other 
parts  of  the  body,  are  fofter  in  women  than  in  men,  thefc 
parts  mud  of  confequence,  require  a  longer  time  to  come  to 
that  hardnefs,  which  haftens  death.  Women,  therefore,  ought 
to  be  a  longer  time  in  growing  old  than  men  ;  and  this  is  ac- 
tually the  cafe.  If  we  confult  the  tables  which  have  been 
drawn  up,  refpecling  human  life,  we  mall  find,  that  after  a 
certain  age,  they  are  more  long-lived  than  men,  all  other  cir- 
cumftances  the  fame.  A  woman  of  fixty  has  a  better  chance 
than  a  man  of  the  fame  age,  to  live  till  eighty.  Upon  the 
whole,  we  may  infer,  that  fuch  perfons  as  have  been  flow  in 
coming  up  to  maturity,  will  alfo  be  flow  in  growing  old  ;  and 
this  holds,  as  well  with  regard  to  other  animals,  as  to  man. 

The  whole  duration  of  the  life  of  either  vegetables,  or  ani- 
mals, may  be,  in  fome  meafure,  determined  from  their  manner 
of  coming  to  maturity.  The  tree,  or  the  animal,  which  takes 
but  a  fhort  time  to  increafe  to  its  utmoft  pitch,  periflies  much 
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fooner  than  fuch  as  are  lefs  premature.  In  both,  the  increafe 
upwards  is  firft  accomplifhed;  and  not  till  they  have  acquired 
their  greateft  degree  of  height,  do  they  begin  to  fpread  in  bulk. 
Man  grows  in  ftature  till  about  the  age  of  feventeen  ;  but  his 
body  is  not  completely  developed  till  about  thirty.  Dogs,  on 
the  other  hand,  are  at  their  utmoft  fize,  in  a  year,  and  be- 
come as  bulky  as  they  ufually  are,  in  another.  However,  man, 
who  is  fo  long  in  growing,  continues  to  live  for  fouricore,  or 
an  hundred  years  ;  but  the  dog,  feldom  above  twelve,  or  thir- 
teen. In  general,  alfo,  it  may  be  laid,  that  large  animals  live 
longer  than  little  ones,  as  they  ufually  take  a  larger  time  to 
grow.  But,  in  all  animals,  one  thing  is  equally  certain,  that 
they  carry  the  caufes  of  their  own  decay  about  them;  and  that 
their  deaths  are  neceflary,  and  inevitable.  The  profpecls 
which  fome  vifionaries  have  formed,  of  perpetuating  life  by 
remedies,  have  been  often  enough  proved  falfe,  by  their  own 
example.  Such  unaccountable  fchemes  would,  therefore,  have 
died  with  them,  had  not  the  love  of  life  always  augmented  our^ 
credulity. 

When  the  body  is  naturally  well  formed,  it  is  pofTible  to 
lengthen  out  the  period  of  life  for  fome  years,  by  management. 
Temperance  in  diet  is  often  found  conducive  to  this  end.  The 
famous  Cornaro,  who  lived  to  above  an  hundred  years,  al- 
though his  conititution  was  naturally  feeble,  is  a  ftrong  in- 
ftance  of  the  benefit  of  an  abftemious  life.  Moderation  in  the 
paflions  alfo  may  contribute  to  extend  the  term  of  our  exift- 
ence.  '•'  Fontenelle,  the  celebrated  writer,  was  naturally  of  a 
very  weak  and  delicate  habit  of  body.  He  was  affe&ed  by  the 
fmalleft  irregularities;  and  had  frequently  fuffered  fevcre  fits 
of  illnefs  from  the  flighted  caufes.  But  the  remarkable  equa- 
lity of  his  temper,  and  his  feeming  want  of  pafTion,  leivrthen- 
ed  out  his  life  to  above  an  hundred.  It  was  remarkable  of  him, 
that  nothing  could  vex,  or  make  him  uneafy;  every  occur- 
rence feemcd  equally  pleafing  ;  and  no  event,  however  unfor- 
tunate, feemed  to  come  unexpected."  However,  the  t^rm  of 
life  can  be  prolonged  but  for  a  very  little  time,  by  nny  art  we 
can  ufe.  We  are  told  of  men,  who  have  lived  bevond  the  or- 
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dinary  duration  of  human  exiflence  ;  fuch  as  Parr,  who  lived 
to  an  hundred  and  forty-four  ;  and  Jenkins,  to  an  hundred 
and  fixty-five  j  yet  thefe  men  ufed  no  peculiar  arts  to  prolong 
life  ;  on  the  contrary,  it  appears,  that  thefe^  as  well  as  others, 
remarkable  for  their  longevity,  were  peafants,  accuftomed  to 
the  greateft  fatigues,  who  had  no  fettled  rules  of  diet,  but, 
who  often  in  'ulged  in  accidental  exceflcs.  Indeed,  if  we  con- 
fider,  that  the  European,  the  Negro,  the  Chinefe,  and  the 
American,  the  civilized  man,  and  the  favage,  the  rich  and  the 
poor,  the  inhabitant  of  the  city,  and  of  the  country,  though 
aU  fo  "different  in  other  refpe&s,  are  yet  entirely  fimilar  in  the 
period  allotted  them  for  living  ;  if  we  confider,  that  neither 
the  difFerence  of  race,  of  climate,  of  nourifhment,  of  conveni- 
ence, or  of  foil,  makes  any  difference  in  the  term  of  life  ;  if 
we  confider  that  thofe  men,  who  live  upon  raw  fleih,,  or  dried 
fifties,  upon  fago,  or  rice,  upon  cafiava,  or  upon  roots,  never- 
thelefs,  live  as  long  as  thofe,  who  are  fed  upon  bread  and  meat, 
we  (hall  readily  be  brought  to  acknowledge,  that  duration  of  life 
depends  neither  upon  habit,  cuftoms,  or  the  quantity  of  food; 
we  fhall  confefs,  that  nothing  can  change  the  laws  of  that  me- 
chanifm,  which  regulates  the  number  of  our  years,  which  can 
chiefly  be  affected  by  long  fading,  or  great  excefs. 

If  there  be  any  difFerence  in  the  different  periods  of  man's 
cxiftence,  it  ought  principally  to  be  afcribed  to  the  quality  of 
the  air.  It  has  been  obfcrvcd,  that  in  elevated  fituations,  there 
have  been  found  more  old  people,  than  in  thofe  that  were  low. 
The  mountains  of  Scotland,  Wales,  Auvergne,  and  Switzer- 
land, have  furnifhed  more  inftances  of  extreme  old  age,  than 
the  plains  of  Holland,  Flanders,  Germany,  or  Poland.  But,  in 
general,  the  duration  of  life  is  nearly  the  fame  in  moft  coun- 
tries. Man,  if  not  cut  off  by  accidental  difeafes,  is  generally 
found  to  live  to  ninety  or  an  hundred  y*ears.  Our  anceflors  did 
not  live  beyond  that  date  j  and,  fince  the  times  of  David,  this 
t:\rn  has  made  but  little  alteration. 

If  we  be  aPKed,  ho\v,  in  the  beginning,  men  lived  fo  much, 
longer  than  at  prcfent,  and  by  what  means  their  lives  v.rere  ex- 

o  / 

tended  to  nine  hundi'trJ  and  thirty,  or  even  m'nc  hundred  and 
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fixty  years,  it  may  be  anfwered,  that  the  productions  of  the 
earth,  upon  which  they  fed,  might  be  of  a  different  nature 
at  that  time,  from  what  they  are  at  prefent.  "  It  may  be  an- 
fwered, that  the  term  was  abridged  by  Divine  command,  in 
order  to  keep  the  earth  from  being  over-itocked  with  human 
inhabitants  ;  fmce,  if  every  perfon  were,  now  to  live  and  ge- 
nerate for  nine  hundred  years,  mankind  would  be  increafed 
to  fuch  a  degree,  that  there  would  be  no  room  for  fubfiftence: 
fo  that  the  plan  of  Providence  would  be  altered  ;  which  is 
feen  not  to  produce  life,  without  providing  a  proper  fupply." 

But,  to  whatever  extent  life  may  be  prolonged,  or  however 
fome  may  have  delayed  the  effeas  of  age,  death  is  the  cer- 
tain jail  to  which  all  are  haftening.  All  the  caufes  of  decay 
which  have  been  mentioned,  contribute  to  bring  to  this  dread- 
ful dilTolution.  However,  nature  approaches  to  this  awful  pe- 
riod, by  flow  and  imperceptible  degrees  ;  life  is  confuming  day 
after  day ;  and  fome  one  of  our  faculties,  or  vital  principles, 
is  every  hour  dying  before  the  reft  ;  fo  that  death  is  only  the 
lad  made  in  the  picture  :  and  it  is  probable,  that  man  fufFers  a 
greater  change  in  going  from  youth  to  age,  than  from  age  into 
the  grave.  When  we  firft  begin  to  live,  our  lives  may  fcarcely 
be  faid  to  be  our  own  ;  as  the  child  grows,  life  increafes  in  the 
fame  proportion  ;  and  is  at  its  height  in  the  prime  of  manhood. 
But  as  foon  as  the  body  begins  to  decreafe,  life  decreafes  alfo  ; 
for,  as  the  human  frame  diminifhes,  and  its  juices  circulate 
in  fmaller  quantity,  life  diminifhes,  and  circulates  with  Icfs 
vigour  •,  fo,  that  as  we  begin  to  live  by  degrees,  we  begin  to 
die  in  the  fame  manner. 

Why,  then,  ihoulcl  we  fear  death,  if  our  lives  have  been 
fuch  as  not  to  make  eternity  dreadful  ?  Why  mould  we  fear 
that  moment  which  isiprepared  by  a  thoufand  other  moments 
of  the  fame  kind  ?  the'  firft  pangs  of  ficknefs  being  probably 
greater  than  the  lad  druggies  of  departure.  Death  in  mod  per- 
fons,  is  as  calmly  endured  as  the  diforder  that  brings  it  on.  If 
we  enquire  from  thofe  whofe  bufmefs  it  is  to  attend  the  fick 
and  the  dying,  we  fhall  find  that,  except  in  a  very  few  acute 
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cafes,  where  the  patient  dies  in  agonies,  the  greatefl  number 
die  quietly,  and  feemingly  without  pain  :  and  even  the  ago- 
nies of  the  former,  rather  terrify  the  fpe£tators,  than  torment 
the  patient ;  for,  how  many  have  we  not  feen,  who  have  been 
accidentally  relieved  from  this  extremity,  and  yet,  had  no  me- 
mory of  what  they  then  endured  ?  in  fact,  they  had  ceafed 
to  live,  during  that  time  when  they  ceafed  to  have  fenfation  ; 
and  their  pains  were  only  thofe  of  which  they  had  an  idea. 

The  greateft  number  of  mankind  die,  therefore,  without 
fenfation  •,  and  of  thofe  few  that  ftill  preferve  their  faculties 
entire  to  the  lafl  moment,  there  is  fcarce  one  of  them  that 
does  not  alfo  preferve  the  hopes  of  ftill  out-living  his  diforder. 
Nature,  for  the  happinefs  of  man,  has  rendered  this  fentiment 
ftronger  than  his  reafon.  A  perfon  dying  of  an  incurable  dif- 
order, which  he  mull  know  to  be  fo,  by  frequent  examples 
of  his  cafe ;  which  he  perceives  to  be  fo,  by  the  inquietude 
of  all  around  him,  by  the  tears  of  his  friends,  and  the  depar- 
ture or  the  face  of  the  phyfician,  is,  neverthelefs,  ftill  in  hopes 
of  getting  over  it.  His  intereft  is  fo  great,  that  he  only  at- 
tends to  his  own  reprefentations  j  the  judgment  of  others  is 
confidered  as  an  hafty  conclufion  •,  and  while  death  every  mo- 
ment makes  new  inroads  upon  his  conftitution,  and  deftroys 
life  in  fome  part,  hope  ftill  feems  to  efcape  the  univerfal  ruin, 
and  is  the  laft  that  fubmits  to  the  blow. 

Caft  your  eyes  upon  a  tick  man,  who  has  an  hundred  times 
told  you  that  he  felt  himfelf  dying,  that  he  was  convinced  he 
could  not  recover,  and  that  he  was  ready  to  expire  j  examine 
what  pafies  on  his  vifage,  when,  through  zeal  or  indifcretion, 
any  one  comes  to  tell  him  that  his  end  is  at  hand.  You  will 
fee  him  change,  like  one  who  is  told  an  unexpected  piece  of 
news.  He  now  appears  not  to  have  thoroughly  believed  what 
he  had  been  telling  you  himfelf  •,  he  doubted  much  ;  and  his 
fears  were  greater  than  his  hopes  :  but  he  ftill  had  fome  fee- 
ble expectations  of  living,  and  would  not  have  feen  the  ap- 
proaches of  death,  unlefs  he  had  been  alarmed  by  the  mif- 
taken  affiduity  of  his  attendants. 
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t)enth,  therefore,  is  not  that  terrible  thing  which  we  fup- 
pofe  it  to  be.  It  is  a  fpeclre   which  frights  us  at  a  ciilhmce, 
but  which   difappears  when   we  come   no   approach  it  more 
clofely.  Our  ideas  of  its  terrors  are  conceived   in  prejudice, 
and  dreffcd  up  by  fancy  ;  we  regard  it  not  only  as  the  greateit 
misfortune,  but  as  alfo  an  evil  accompanied  with  the  molt  ex- 
cruciathig  tenures  :  we  have  even   increafed  our  appr^lu-n- 
fions,  by  reufoning  on  the  extent  of  our  fufferings.  It  muft  be 
dreadful,   fay  fome,  fince  it  is  fufucient  to   feparate  the  foul 
from  the  body  ;  it  mult  be  long,  fince  our  fuffcrings  are  pro- 
portioned to  the   fucceffion  of  our  ideas  ;  and   thefe  being 
painful,  mufl  fucceed  each  other  with  extreme  rapidity.  In 
this   manner  has  falfe  philosophy  laboured   to  augment  the 
iniferies  of  our  nature  ;  and  to  aggravate  ,that  period,  which 
nature  has  kindly  covered  with  infallibility.  Neither  the  mind 
nor  the  body  can  fuffer  thefe  calamities  ;  the  mind  is,  at  that 
time,   moftly  without  ideas ;  and  the  body  too  much  infee- 
bled,  to  be  capable  of  perceiving  its  pain.  A  very  acute  pain 
produces  cither  death,  or  fainting,  which  is  a  (late  fimilar  to 
death  :  the  body  can   fuffer  but  to  a  certain  degree  j  if  the 
torture   becomes  exceflive,  it   deftroys  itfelf ;  and   the  mind 
ceafes  to  perceive,  when  the  body  can  no  longer  endure. 

In  this  manner,  exceflive  pain  admits  of  no  reflection  ;  and 
wherever  there  are  any  figns  of  it,  we  may  be  fure  that  the 
fufferings  of  the  patient  are  no  greater  than  what  we  our- 
felves  may  have  remembered  to  endure. 

But,  in  the  article  of  death,  we  have  many  inftanccs  in 
which  the  dying  perfon  has  fhown  that  very  reflection  that 
pre-fuppofes  an  abfence  of  the  greatefl  pain  ;  and,  confequent- 
ly,  that  pang  which  ends  life,  cannot  even  be  fo  great  as  thofe 
which  have  preceded.  Thus,  when  Charles  XII.  was  (hot  at 
the  fiege  of  Frederickihall,  he  was  feen  to  clap  his  hand  on 
the  hilt  of  his  fword  ;  and  although  the  blow  was  r 
enough  to  terminate  one  of  the  boldefl  and  braved  lives  in 
the  world,  yet  it  was  not  painful  enough  to  deftroy  reflection. 
He  perceived  himfelf  attacked  5  he  reflected  that  he  ou^ht  to 
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defend  himfclf,  and  his  body  obeyed  the  impulfe  of  his  min<!» 
even  in  the  laft  extremity.  Thus  it  is  the  prejudice  of  per- 
fons  in  henlth,  and  not  the  body  in  pain,  that  makes  us  fuller 
from  the  approach  of  death  :  we  have,  all  our  lives,  contrac- 
ted an  habit  of  making  out  exceflive  plcafures  and  pains  ; 
and  nothing  but  repeated  experience  {hows  us,  how  feldom 
the  one  can  be  fuffered,  *or  the  other  enjoyed  to  the  utmoil.. 

If  there  be  any  thing  neceflary  to  confirm  what  we  have 
faid,  concerning  the  gradual  ceflation  of  life,  or  the  infenfible 
approaches  of  our  end,  no  tiling  can  more  effectually  prove  it, 
than   the  uncertainty  of  the  figns  of  death.     If  we   confult 
what  Window  or  Bruhier  have   fa  id   upon  this  fubject,   we 
ihall  be  convinced,  that  between  life  and  death,  the  {hade  is 
fo  very  undiftinguifhahle,  that  even  all  the  powers  of  art  can- 
fcarcely  determine  where  the  one  ends,  and  the  other  begins. 
The  colour  of  the  vifage,  the  warmth  of  the  body,  the  fup- 
ylenefs  of  the  joints,  are  but  uncertain  figns  of  life  (till  fub- 
lifting  ;  while,  on  the  contrary,  the  palenefs  of  the  complexi- 
on, the  coldnefs  of  the  body,  the  ftifFnefs  of  the  extremities, 
the  ceflation  of  all  motion,   and   the  total  infenfibiiity  of  the 
parts,   are  but  uncertain  marks  of  death  begun.  In  the  fame 
manner  alfo,  with  regard  to  the  pulfc,  and  the  breathing,  thefe- 
motions  are  often  fo  kept-  under,  that  it  is  impoffible  to  per- 
rcive   them.  By  placing  a  looking-glafs  to  the  mouth  of  the 
perfon  fuppofed  to  be  dead,  people  often  expe&  to  find  whe- 
ther he  breathes  or  not.    But  this  is  a  very  uncertain  experi- 
ment :  the   glafs   is  frequently  fullied  by  the  vapour  of  the 
dead  man's  body  ;  and  often  the  perfon  is  dill  alive,  although 
the  glafs  is  no  way  tarnifhed.    In  the  fame  manner,  neither 
burning,  nor  fcarifying,  neither  rroifes  in  the  ears,  nor  pun- 
gent fpirits  applied  to  the  noftrils,   gives  certain  figns  of  the 
tlifcontinuance  of  life  ;  and  there  are  many  instances  of  per- 
fons  who  have  endured  them  all,  and  afterwards  recovered, 
without   any  external  afliilance,   to   the   aflonimment  of  the 
fpe&ators.  How  careful,  therefore,   mould  we  be,  before  we 
commit  thofe  who  are  dearcft  to  us  to  the  grave,  to  be  welt 
allured  of  their  departure  :  experience,  juftice,  humanity,  all 
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perfin.l:  u;  not  to  haften  the  funerals  of  our  friends,  hut  to 
"keep  their  bodies  unburied,  until  we  have  certain  figns  oi  ( 
real  dcccafe. 


CHAP.       XI. 

Of  the  Varieties  in  the  Human  Race. 

HITHERTO  we  have  compared  man  with  other  animals  ; 
we  now  come  to  compare  men  with  each  other.  Yvro 
have  hitherto  COM  filtered  him  as  an  individual,  endowed  with 
excellencies  above  the  reft  of  die  creation  ;  we  now  come  to 
confider  the  advantages  which  men  have  over  men,  and  the 
various  kinds  with  which  our  earth  is  inhabited. 

If  we  compare  the  minute  differences  of  mankind,  there  is 
fcarce  one  nation  upon  the  earth  that  entirely  refembles  ano- 
ther; and  there  may  be  faid  to  be  as  many  different  kinds  of 
men  as  there  are  countries  inhabited.  One  polifhed  nation 
does  not  dilTer  more  from  another,  than  the  merefl  favagcs  do 
from  thofe  iuvages  that  lie  even  contiguous  to  them  ;  and  it 
frequently  happens  that  a  river,  or  a  mountain,  divides  tv  > 
barbarous  tribes  that  are  unlike  each  other  in  manners, 
toms,  features,  and  complexion.  But  thefe  differences,  how- 
ever perceivable,  do  not  form  fuch  diilincHons  as  come  v.  \ 
a  general  pichire  of  the  varieties  of  mankind.  Cuttom,  ac- 
cident, or  fafin'on,  may  produce  conilderablc  alteration;  . 
neighbouring  nations  ;  their  being  derived  from  anceflors  i 
different  climate,  or  complexion,  may  contribute  to  make  a  a  1- 
dentcii  dillinclions,  which  every  day  growlefs  ;  and  it  may  bo 
faid,  that  two  neighbouring  nations,  how  unlike  foevcr  at  ; 
will  aflimilatc  by  degrees  ;  and,  by  long  continuance,  the  dif- 
ference between  them  will  at  laft  become  almofl  impercepti- 
ble. It  is  not,  therefore,  between  contiguous  nations  we  w 
to  look  for  any  ftrong  marked  varieties  in  the  human  fpecies  ; 
k  is  by  comparing  the  inhabitants  of  oppofite  climates,  an*!. 
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diilant  countries  j  thofe  who  live  within  the  polar  circle  with 
thofe  beneath  the  equator  ;  thofe  that  live  on  one  fide  of  the 
globe  with  thofe  that  occupy  the  other. 

Of  all  animals,  the  differences  between  mankind  are  the 
fmalleft.  Of  the  lower  races  of  creatures,  the  changes  are  fo 
great  as  often  entirely  to  difguife  the  natural  animal,  and  to 
diftort,  or  to  disfigure  its.  fhape.  But  the  chief  differences  in 
man  are  rather  taken  from  the  tinclure  of  his  (kin  than  the 
variety  of  his  figure  ;  and  in  all  climates  he  preferves  his 
ereiSt  deportment,  and  the  marked  fuperiority  of  his  form. 
If  we  look  round  the  world,  there  feem  to  be  not  above  fix 
diflindfc  varieties  in  the  human  fpecies,  each  of  which  is  ftrong- 
ly  marked,  and  fpeaks  the  kind  feldom  to  have  mixed  with 
any  other*.  But  there  is  nothing  in  the  fhape,  nothing  in  the 
faculties,  that  {hows  their  coming  from  different  originals  ; 
and  the  varieties  of  climate,  of  nourifhment,  and  cuflom, 
are  fufficient  to  produce  every  change. 

The  firfl  diftincl  race  of  men  is  found  round  the  polar  re- 
gions. The  Laplanders,  the  Efquimaux  Indians,  the  Samceid 
Tartars,  the  inhabitants  of  Nova  Zembla,  the  Borandians,  the 
Greenlanders,  and  the  natives  of  Kamikatka,  may  be  confider- 
ed  as  one  peculiar  race  of  people,  all  greatly  refembling  each 
other  in  their  ftature,  their  complexion,  their  cuftoms,  and 
their  ignorance.  Thefe  nations  being  under  a  rigorous  climate, 
where  the  productions  of  nature  are  but  few,  and  the  provifions 
coarfe  and  unwholefome,  their  bodies  have  fhrunk  to  the  na- 
ture of  their  food  ;  and  their  complexions  have  fuifered,  from 
cold,  almoft  a  firnilar  change,  to  what  heat  is  known  to  pro- 
duce-, their  colour  being  a  deep  brown,  in  fome  places  inclin- 
ing to  ac~lual  blacknefs.  Thefe,  therefore,  in  general,  are  found 
to  be  a  race  of  ihort  ftature,  and  odd  fhape,  with  countenances 
as  favage  as  their  manners  are  barbarous.  The  vifage,  in  thefe 
countries,  is  large  and  broad,  the  nofe  flat  and  fhort,  the  eyes 
of  a  yellowifh  brown,  inclining  to  blacknefs,  the  eye-lids 
drawn  towards  the  temples,  the  cheek-bones  extremely  high, 

*  I  have  taken  four  of  thefe  varieties  from  Linnsu:  ;  thofe  of  the  Lap- 
landers and  Tartars  from  mr.  Bufibn. 


A  N  I  M  A  L  S.  365 

the  mouth  very  large,  the  lips  thick,  and  turned  outv.T.rds,  thtf 
voice  thin  and  fqueaking,  the  head  large,  the  hair  black",  and 
ftrcit  ht,  the  colour  of  the  flan  of  a  dark  greyiih.*  They  are 
fhort  in  feature,  the  generality  not  being  above  four  feet  high, 
and  the  tailed  not  above  five.  Among  ail  thefe  nations,  the 
women  are  as  deformed  as  the  men,  and  rejemble  them  fo 
nearly,  that  one  cannot,  at  firft,  diilingufh  the  fexes  among 
them. 

Thefe  nations  not  only  refemole  each  other  in  their  defor- 
mity, their  dwarfimnefs,  the  colour  of  their  hair  and  eyes,  but 
they  have  all,  in  a  great  measure,  the  fame  inclinations,  and 
the  fame  manners,  being  all  equally  rucle,  fuperftitious,  and 
ftupid.  The  Danifh  Laplanders  have  a  large  black  cat,  to 
which  they  communicate  all  their  fecrets,  and  confult  in  all 
their  affairs.  Among  the  Swedifh  Laplanders,  there  is,  in  eve- 
ry family  a  drum,  for  confulting  the  devil  •,  and,  although 
thefe  nations  are  robufl  and  nimble,  yet  they  are  fo  cowardly, 
that  they  never  can  be  brought  into  the  field.  Guftavus  Adol- 
phus  attempted  to  make  a  regiment  of  Laplanders,  but  he 
found  it  impofiible  to  accomplim  his  defign  ;  for  it  fhould 
feem,  that  they  can  live  only  in  their  own  country,  and 
in  their  own  manner.  They  make  ufe  of  Jkates,  which  arc 
made  of  fir,  of  near  three  feet  long,  and  half  a  foot  broad  ; 
thefe  are  pointed,  and  raifed  before,  and  tied  to  the  foot 
by  ftraps  of  leather.  With  thefe  they  fkate  upon  the  icy 
fnow,  with  fuch  velocity,  that  they  very  eafily  overtake 
the  fwifteft  animals.  They  make  ufe  alfo  of  a  pole,  poin- 
ted with  iron  at  one  end,  and  rounded  at  the  other.  This  pole 
ferves  to  pufh  them  along,  to  direct  their  courfe,  to  fupport 
them  from  falling,  to  ftop  the  impetuofity  of  their  motion, 
and  to  kill  that  game,  which  they  have  overtaken.  Upon  thefe 
they  defcend  the  fteepeft  mountains,  and  fcale  the  moft  crag- 
gy precipices  ;  and,  in  thefe  exercifes,  the  women  are  not  lefs 
fkilful  than  the  men.  They  have  all  the  ufe  of  the  bow  and  ar- 
row, which  feems  to  be  a  contrivance,  common  to  all  barba- 
rous nations  ;  and  which,  however,  at  firlt,  required  no  fmali 

*  Krantz. 
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ikill  to  invent.  They  launce  a  javelin  nlfo,  with  great  force;  sv<l 
fome  fay,  that  they  can  hit  a  mark,  no  larger  than  a  crown,  at 
thirty  yards  diilance,  and  with  fuch  force,  as  would  pierce  a 
man  through.  They  are  all  hunters  ;  and  particularly  purfue 
the  ermine,  the  fox,  the  ounce  and  the  martin,  for  the  fake  cf 
their  Ikins.  Thefe  they  barter,  with  their  fouthern  neigh- 
bours, for  brandy  and  tobacco  ;  both  v  hieh  they  are  fond  of  to 
excefs.  Their  food  is  principally  dried  fifli,  the  flefii  of 
rei "i-deer  and  bears.  Their  bread  is  compofed  of  the  bones  of 
fifhes,  pounded,  and  mixed  with  the  infide  tender  bark  of  thr 
pine  tree.  Their  drink  is  train  oil,  or  brandy,  and,  when,  de- 

:dcfthele,  water,  in  which -juniper  berries  have  been  in.~ 
fined.  With  regard  to  their  morals,  they  have  all  the  virtues 
of  fimplicity,  and  ail  the  vices  of  ignorance.  They  offer  their 
wives  and  daughters  to  ilrangers  j  and  fcem  to  think  it  a  parti- 
cular honour  if  their  offer  be  accepted.  They  have  no  idea  of 

ion,  or  a  fupreme  being  ;  the  greateft  number  of  them  are 
idolaters  •,  and  their  fuperitition  is  as  profound  as  their  wor- 
fliip  is  contemptible.  Wretched,  and  ignorant  as  they  are,  yet 
they  do  not  want  pride  j  they  fet  thenifclves  far  above  the  reft 
of  mankind  ;  and  Krantz  affures  us,  that  when  the  Green- 
hnders  are  got  together,  nothing  is  fo  cuilom.iry  among  them 
as  to  turn  the  Europeans  into  ridicule.  They  are  obliged,  in- 
deed*, to  yield  them  the  pre-eminence  in  underftanding,  and 
mechanic  arts  ;,  but  they  do  not  know  how  to  fet  any  value  up- 
on theie.  They,  therefore,  count  themfelves  the  only  civilized 
and  well-bred  people  in  the  world ,  and  it  is  common  with 
them,  when  they  fee  a  quiet,  or  a  modeft  ftranger,  to  fay,  that 
he  is  almoft  as  well  bred  as  a  Greenlander. 

From  this  description,  therefore,  this  whole  race  of  people 
iruy  be  couriered  as  diftinct  from  any  other.  Their  long  con 
tinuance  in  a  climate  the  mod  inhofpitable,  their  being  oblig- 
ed to  fubfift  on  food  the  mofl  coarfe  and  ill-prepared,  the  fa- 
vagenefs  of  their  manners,  and  their  laborious  lives,  all  have 
contributed  to  fhorten  their  Itature,  and  to  deform  their  bo- 
dies*. In  proportion  as  we  approach  towards  the  north  poky 

*  Ellis's  Voyage,  p.  256- 
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the  fize  of  the  natives  appears  to  diminifh,    growing  lefs  and 
lels,  as  we   advance   higher,  till  we  come   to  thole  latin:  . 
that  are  deftitutc  of  all  inhabitants  whatf  >;.ver. 

The  wretched  natives  of  thefe  climates  feem  fitted  by  na- 
ture to  endure  the  rigours  of  their  fituntion.  As  their  food  is 
but  fcanty  and  precarious,  their  patience  in  hunger  is  amaz- 
ing.* A  man,  who  has  cat  nothing  for  four  days,  can  manage 
his  little  canoe,  in  the  mod  furious  waves,  and  calmly  fubfift  in 
the  mid  ft  of  a  tempeft,  that  would  quickly  dam  an  European 
boat  to  pieces.  Their  ftrength  is  not  lefs  amazing  than 
their  patience  j  a  woman,  among  them,  will  carry  a  piece 
of  timber,  or  a  (tone,  near  double  the  weight  of  what  an 
European  can  lift.  Their  bodies  are  of  a  dark  grey  all  over  -r 
and  their  faces  brow.i  or  olive.  The  tincl  ure  of  their  {kins,. 
partly  feems  to  arifc  from  their  dirty  manner  of  living,  being 
generally  daubed  with  train-oil ;  and  partly  from  the  rigours 
of  the  climate,  as  the  fudden  alterations  of  cold  and  raw  air  in 
winter,  and  of  burning  heats  in  fummer,  fhade  their  complex- 
ions by  degrees,  till,  in  a  fucceffion  of  generations,  they,  at  lad, 
become  almoit  black.  As  the  countries  in  which  thefe  refide 
are  the  moil  barren,  fo  the  natives  feem  the  moft  barbarous 
of  any  part  of  the  earth.  Their  more  fouthern  neighbours 
of  America,  treat  them  with  the  fame  fcorn,  that  a  po- 
liflied  nation  would  treat  a  favage  one  j  and  we  may  reaciily 
judge  of  the  rudenefs  of  thofe  manners,  which  even  a  native 
of  Canada,  can  think  more  barbarous  than  his  own. 

But  the  gradations  of  nature  are  imperceptible  ;  and,  while 
the  north  is  peopled  with  fuch  miferable  inhabitants,  there  are 
here  and  there  to  be  found,  upon  the  edges  of  thefe  regions, 
people  of  larger  flature,  and  completer  figure.  A  whole  race 
of  the  dwarfifh  breed  is  often  found  to  come  down  from  the 
north,  and  fettle  more  to  the  fouthward ;  and,  on  the  con- 
trary, it  fometimes  happens  that  fouthern  nations  are  feen 
higher  up,  in  the  mic!ft  of  thefe  diminutive  tribes,  where  they 
have  continued  for  fome  time  immemorial.  Thus  the  Oftiac 
Tartars  feem  to  be  a  race  that  have  travelled  down  from  the 

*  Krantz,  p.  134,  voL  i. 
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north,  and  to  be  originally  fprung  from  the  minute  favage 
have  been  defcribing.  There  are  alfo  Norwegians,  and  Finland- 
ers,  of  proper  ftature,  who  are  feen  to  inhabit  in  latitudes 
higher  than  Lapland.  Thefe,  however,  are  but  accidental  mi- 
grations, and  ferve  as  fhades  to  unite  the  diftincfc  varieties  of 
mankind. 

The  fecond  great  variety,  in  the  human  fpecies,  feems  to  be 
that  of  the  Tartar  race  ;  from  whence,  probably,  the  little  men 
we  have  been  defcribing  originally  proceeded.  The  Tartar 
country,  taken  in  general,  comprehends  the  greateft  part  of 
A-u..,  and  is,  consequently,  a  general  name  given  to  a  num- 
ber of  nations,  of  various  forms  and  complexions.  But,  how- 
ever they  feem  to  differ  from  each  other,  they  all  agree  in  be- 
ing very  unlike  the  people  of  any  other  country  whatfotver. 
All  thefe  nations  have  the  upper  part  of  the  vifage  very  broad, 
and  wrinkled  even  while  yet  in  their  youth.  Their  nofes  are 
fhort  and  flat,  their  eyes  little,  and  funk  in  their  heads ;  and, 
in  fome  of  them,  they  are  feen  five  or  fix  inches  afunder.  Their 
cheek-bones  are  high,  the  lower  part  of  their  vifage  narrow,  the 
chin  long  and  advanced  forward,  their  teeth  of  an  enormous 
fize,  and  growing  feparate  from  each  other,  their  eye-brows 
thick  and  large,  and  covering  their  eyes,  their  eye-lids  thick, 
the  face  broad  and  flat,  the  complexion  olive-coloured,  and  the 
hair  black.  They  are  of  a  middle  fize,  extremely  ilrong,  and 
very  robuft.  They  have  but  little  beard,  which  grows  ftrag- 
g-ingly  on  the  chin.  They  have  large  thighs,  and  fhort  legs. 
The  uglieft  of  all  are  the  Calmucks,  in  whofe  appearance  there 
feems  to  be  fomething  frightful.  They  all  lead  an  erratic  life, 
remaining  under  tents  of  hair,  or  fkins.  They  live  upon  horfe- 
flefh,  and  that  of  camels,  either  raw,  or  a  little  fodden  between 
the  horfe  and  the  faddle.  They  eat  alfo  fifli  dried  in  the  fun. 
Their  mod  ufual  drink  is  mares  milk,  fermented  with  millet 
ground  into  meal.  They  all  have  the  head  fhaven,  except  a 
lock  of  hair,  on  the  top,  which  they  let  grow  fufficiently  long 
to  form  into  tre£es,  on  each  fide  of  the  face.  The  women, 
who  are  as  ugly  as  the  men,  wear  their  hair,  which  they  bind 
up  with  bits  of  copper,  and  other  ornaments  of  a  like  nature. 
The  majority  of  thefe  nations  have  no  religion,  no  fettled  no- 
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lions  of  morality,  no  decency  or  behaviour.  They  are  chiefly 
robbers:  and  the  natives  of  Dageftan,  who  live  near  their 
more  polifhed  neighbours,  make  a  traffic  of  Tartar  flaves  who 
have  been  ftolen,  and  fell  them  to  the  Turks  and  Perfians. 
Their  chief  riches  confift  in  horfes,  of  which,  perhaps,  there 
are  more  in  Tartary  than  in  any  other  part  of  the  world.  The 
natives  are  taught,  by  cuftom,  to  live  in  the  fame  place  with 
their  horfes  j  they  are  continually  employed  in  managing  them, 
and  at  lafl  bring  them  to  fuch  great,  obedience,  that  the  horfe 
feems  actually  to  understand  the  rider's  intention. 

To  this  race  of  men  alfo  we  muft  refer  the  Chinefe  and  the 
Japanefe,  however  different  they  feem  in  their  manners  and 
ceremonies.  It  is  the  form  of  the  body  that  we  are  now  prin- 
cipally confidering ;  and  there  is,  between  thefe  countries,  a 
furprizing  refemblance.  It  is  in  general  allowed  that  the  Chi- 
nefe have  broad  faces,  fmall  eyes,  flat  nofes,  and  fcarce  any 
beard  ;  that  they  are  broad  and  fquare  fhouldered,  and  rather 
lefs  in  ftature  than  Europeans.  Thefe  are  marks  common  to 
them  and  the  Tartars,  and  they  may,  therefore,  be  confidered 
as  being  derived  from  the  fame  original.  "  I  have  obferved," 
fays  Chardin,  "  that  in  all  the  people  from  the  eaft  and  the 
north  of  the  Cafpian  fea,  to  the  peninfula  of  Malacca,  that 
the  lines  of  the  face,  and  the  formation  of  the  vifage,  is  the 
fame.  This  has  induced  me  to  believe,  that  all  thefe  nations 
are  derived  from  the  fame  original,  however  different  either 
their  complexions  or  their  manners  may  appear  ;  for  as  to  the 
complexion,  that  proceeds  entirely  from  the  climate  and  the 
food  ;  and  as  to  the  manners,  thefe  are  generally  the  refult  of 
their  different  degrees  of  wealth  or  pow£r."  That  they  come 
from  one  flock,  is  evident  alfo,  from  this  ;  that  the  Tartars 
who  fettle  in  China,  quickly  refemble  the  Chinefe;  and,  on 
the  contrary,  the  Chinefe  who  fettle  in  Tartary,  foon  aflume 
the  figure  and  the  manners  of  the  Tartars. 

The  Japanefe  fo  much  refemble  the  Chinefe,  that  one  can- 
not hefitate  to  rank  them  in  the  fame  clafs.  They  only  differ  in 
being  rather  browner,  as  they  inhabit  a  more  fouthern  climate. 
They  are,  in  general,  defcribed,  as  of  a  brown  complexion,  a 
VOL.  I.  3   A 
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fhort  ftature,  a  broad  flat  face,  a  very  little  beard,  and  black 
hair.  Their  cuftoms  and  ceremonies  are  nearly  the  fame  j  their 
ideas  of  beauty  fimilar;  and  their  artificial  deformities  of 
blackening  the  teeth,  and  bandaging  the  feet,  entirely  alike  in 
both  countries.  They  both,  therefore,  proceed  from  the  fame 
ftock ;  and  although  they  differ  very  much  from  their  brutal 
progenitors,  yet  they  owe  their  civilization  wholly  to  the  mild- 
nefs  of  the  climate  in  which  they  refide,  and  to  the  peculiar 
fertility  of  the  foil.  To  this  tribe  alfo,  we  may  refer  the  Cochin 
Chinefe,  the  Siamefe,  the  Tonquinefe,  and  the  inhabitants  of 
Aracan,  Laos,  and  Pegou,  who,  though  all  differing  from  the 
Chinefe,  and  each  other,  neverthelefs,  have  too  ftrong  a  re- 
femblance,  not  to  betray  their  common  original. 

Another,  which  makes  the  third  variety  in  the  human  fpe- 
cies,  is  that  of  the  fouthern  Afiatics  •,  the  form  of  whofe  fea- 
tures and  perfons  may  be  eafily  diftinguifhed  from  thofe  of  the 
Tartar  races.  The  nations  that  inhabit  the  peninfula  of  India, 
feem  to  be  the  principal  ftock  from  whence  the  inhabitants  of 
the  iflands  that  lie  fcattered  in  the  Indian  ocean,  have  been 
peopled.  They  are,  in  general,  of  a  (lender  mape,  with  long 
ftpjut  black  hair,  and  often  \vith  Roman  nofes.  Thus  they  re- 
ferable the  Europeans  in  ftature  and  features  ;  but  greatly 
differ  in  colour  and  habit  of  body.  The  Indians  are  of  an  olive 
colour,  and,  in  the  more  fouthern  parts,  quite  black  ;  although 
the  word  Mogul,  in  their  language,  fignifies  a  white  man.  The 
women  are  extremely  delicate,  and  bathe  very  often  :  they  are 
of  an  olive  colour,  as  well  as  the  men ;  their  legs  and  thighs 
are  long,  and  their  bodies  fhort,  which  is  the  oppofite  to  what 
is  feen  among  the  women  of  Europe.  They  are,  as  I  am  af- 
fured,  by  no  means  fo  fruitful  as  the  European  women ;  but 
they  feel  the  pains  of  child-birth  with  much  lefs  fenfibility, 
and  are  generally  up  and  well  the  day  following.  In  fact,  thefe 
pains  feem  greateft  in  all  countries  where  the  women  are  moft 
delicate,  or  the  conftitution  enfeebled  by  luxury  or  indolence. 
The  women  of  favage  nations  feem,  in  a  great  meafure,  exempt 
from  painful  labours  ;  and  even  the  hard-working  wives  of  the 
peafants  among  ourfelves,  have  this  advantage,  from  a  life  of 
induftry,  that  their  child-bearing  is  lefs  painful.  Over  all  In- 
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dia,   the  children  arrive  fooner  at  maturity,  than  with  us  of 
Europe.  They  often  marry,  and  confummate,  the  hufband  at 
ten  years  old,  and  the  wife  at  eight ;  and  they  frequently  have 
children  at  that  age.  However,  the  women  who  are  mothers 
fo  foon,  ceaie  bearing  before  they  are  arrived  at  thirty ;  and, 
at  that  time,  they  appear  wrinkled,  and  feem  marked  with  all 
the  deformities  of  age.  The  Indians  have  long  been  remarka- 
ble for  their  cowardice  and  effeminacy ;  every  conqueror  that 
has  but  attempted  the  invafion  of  their  country,  having  fucceed- 
ed.  The  warmth  of  the  climate  entirely  influences  their  man- 
ners ;   they  are  flothful,  fubmiffive,  and  luxurious :  fatisfied 
with  fenfual  happinefs  alone,  they  find  no  pleafure  in  think- 
ing, and,  contented  with  flavery,  they  are  ready  to  obey  any 
matter.  Many  tribes  among  them  eat  nothing  that  has  life ; 
they  are  fearful  of  killing  the  meaneft  infect,  and  have  even 
creeled  hofpitals  for  the  maintenance  of  all  kinds  of  vermin. 
The  Afiatic  drefs,  alfo,  is  a  loofe  flowing  garment,  rather  fit- 
ted for  the  purpofes  of  peace  and  indolence,  than  of  induftry 
or  war.  The  vigour  of  the  Afiatics  is,  therefore,  in  general, 
conformable  to  their  drefs  and  nourifhment :  fed  upon  rice, 
and  clothed  in  effeminate  filk  veftments,  their  foldiers  arc 
able  to  oppofe  the  onfet  of  an  European  army ;  and,  from  the 
times  of  Alexander  to  the  prefent  day,  we  have  fcarce  any  in- 
ftances  of  their  fuccefs  in  arms.  Upon  the  whole,  therefore, 
they  may  be  confidered  as  a  feeble  race  of  fenfualifls,  too  dull 
to  find  rapture  in  any  pleafures,  and  too  indolent  to  turn  their 
gravity  into  wifdom.   To  this  clafs  we  may  refer  the  Perfians 
and  Arabians,  and,  in  general,  the  inhabitants  of  the  iflands 
that  lie  fcattered  in  the  Indian  ocean. 

The  fourth  ftriking  variety  in  the  human  fpecies,  is  to  be 
found  among  the  Negroes  of  Africa.  This  gloomy  race  of  man- 
kind is  found  to  blacken  all  the  fouthern  parts  of  Africa,  from 
eighteen  degrees  north  of  the  line,  to  its  extreme  termination 
at  the  Cape  of  Good  Hope.  I  know  it  is  faid,  that  the  Caffres, 
who  inhabit  the  fouthern  extremity  of  that  large  continent,  are 
not  to  be  ranked  among  the  Negro  race  ;  however,  the  diffe- 
rence between  them,  in  point  of  colour  and  features,  is  fo 
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fmall,  that  they  may  very  eafily  be  grouped  in  this  general  pic- 
ture 5  and,  in  the  one  or  two  that  I  have  feen,  I  could  per- 
ceive not  the  fmalleft  difference.  Each  of  the  Negro  nations, 
it  muft  be  owned,  differ  among  each  other ;  they  have  their 
peculiar  countries  for  beauty,  like  us ;  and  different  nations, 
as  in  Europe,  pride  themfelves  upon  the  regularity  of  their  fea- 
tures. Thofe  of  Guinea,  for  inftance,  are  extremely  ugly,  and 
have  an  infupportable  fcent ;  thofe  of  Mofambique  are  reckon- 
ed beautiful,  and  have  no  ill  fmell  whatfoever.  The  Negroes, 
in  general,  are  of  a  black  colour,  with  a  fmooth  foft  fkin.  This 
fmoothnefs  proceeds  from  the  downy  foftnefs  of  the  hair  which 
grows  upon  it ;  the  ftrength  of  which  gives  a  roughnefs  to  the 
feel,  in  thofe  of  a  white  complexion.  Their  fkins,  therefore, 
have  a  velvet  fmoothnefs,  and  feem  lefs  braced  upon  the 
mufcles  than  ours.  The  hair  of  their  heads  differs  entirely  from 
what  we  are  accuftomed  to,  being  foft,  woolly,  and  fhort.  The 
beard,  alfo,  partakes  of  the  fame  qualities  :  but  in  this  it  dif- 
fers, that  it  foon  turns  grey,  which  the  hair  is  feldom  found 
to  do  j  fo  that  feveral  are  feen  with  white  beards,  and  black 
hair,  at  the  fame  time.  Their  eyes  are  generally  of  a  deep 
hazle  j  their  nofes  flat  and  ihort ;  their  lips  thick  and  tumid  ; 
and  their  teeth  of  an  ivory  whitenefs.  This,  their  only  beauty, 
however,  is  fet  off  by  the  colour  of  their  fkin  ;  the  contrail 
between  the  black  and  white  being  the  more  obfervable.  It  is 
falfe  to  fay  that  their  features  are  deformed  by  art ;  fmce,  in 
the  Negro  children  born  in  European  countries,  the  fame  de- 
formities are  feen  to  prevail;  the  fame  flatnefs  in  the  nofe ; 
and  the  fame  prominence  in  the  lips.  They  are,  in  general, 
faid  to  be  well-fhaped  •,  but,  of  fuch  as  I  have  feen,  I  never  « 
found  one  that  might  be  juftly  called  fo  ;  their  legs  being 
rnoftly  ill-formed,  and  mofl  commonly  bending  outward  on 
the  fhin-bone.  But  it  is  not  only  in  thofe  parts  of  their  bodies 
that  are  obvious,  that  they  are  difproportioned ;  thofe  parts 
which  among  us  are  ufually  concealed  by  drefs,  with  them  are 
large  and  languid*.  The  women's  breafts,  after  bearing  one 

*  Linuaras,  in  prima  linea  fua,  foeminas  Africanas  depingit  ficut  aliquid  de- 
forme  in  parte  geuitali  geftautes,  quod  finum  pudoris  nuncupat.  Attamen  ni- 
hil  different  a  noftratibus  in  hac  parte,  nifi  quod  labia  pudendas  lint  aliquan- 
tulum  tuniidiora.  In  hocuuibus  ctiara  penis  eft  longior  et  rnulto  laxior. 
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child,  hang  down  below  the  navel ;  and  it  is  cuftomary  with 
them  to  fuckle  the  child  at  their  backs,  by  throwing  the  bread 
over  the  fhoulder.  As  their  perfons  are  thus  naturally  deform- 
ed, at  lead  to  our  imaginations,  thtir  minds  are  equally  inca- 
pable of  ftrong  exertions.  The  climate  fecms  to  relax  their 
mental  powers  ftill  more  than  thofe  of  the  body  ;  they  are, 
therefore,  in  general,  found  to  be  (lupid,  indolent,  and  mif- 
chievous.  The  Arabians  themfelves,  many  colonies  of  whom 
have  migrated  fouthward,  into  the  mod  inland  parts  of  Africa, 
feem  to  have  degenerated  from  their  anceftors  ;  and,  forgetting 
their  ancient  learning,  with  their  beauty,  have  become  a  race 
fcarce  any  way  diftinguimable  from  the  original  natives.  Nor 
does  it  feem  to  have  fared  otherwife  with  the  Portuguefc, 
who,  about  two  centuries  ago,  fettled  along  this  coaft.  They 
alfo  are  become  almoft  as  black  as  the  Negroes ;  and  are  faid, 
by  fume,  to  be  even  more  barbarous. 

The  inhabitants  of  America  make  a  fifth  race,  as  different 
from  all  the  reft  in  colour,  as  they  are  diftincl:  in  habitation. 
The  natives  of  America,  (except  in  the  northern  extremity, 
where  they  refemble  the  Laplanders,)  are  of  a  red,  or  copper 
colour;  and,  although,  in  the  old  world,  different  climates 
produce  a  variety  of  complexions  and  cuftoms,  the  natives  of 
the  new  continent  feem  to  refemble  each  other  in  almoil  eve- 
ry refpeffc.  They  are  all  nearly  of  one  colour  ;  all  have  black, 
thick,  itrait  hair,  and  thin  black  beards  ;  which,  however, 
they  take  care  to  pluck  out  by  the  roots.  They  have,  in  general, 
flat  nofes,  with  high  cheek  bones,  and  fmall  eyes ;  and  thefe 
deformities  of  nature  they  endeavour  to  encreafe  by  art :  they 
flatten  the  nofe,  and  often  the  whole  head  of  their  children, 
while  the  bones  are  yet  fufceptible  of  every  imprefiion.  They 
paint  the  body  and  face  of  various  colours,  and  confider  the* 
hair  upon  any  part  of  it,  except  the  head,  as  a  deformity  which 
they  are  careful  to  eradicate.  Their  limbs  are  generally  flight- 
er  made  than  thofe  of  the  Europeans;  and,  I  am  aflured,  they 
are  far  from  being  fo  ftrong.  All  thefe  favages  feem  to  be 
cowardly  ;  they  feldom  are  known  to  face  their  enemies  in 
the  Held,  but  fall  upon  them  at  an  advantage ;  and  the  great- 
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nefs  of  their  fears,  ferves  to  increafe  the  rigours  of  their  cruel- 
ty. The  wants  which  they  often  fuflain,  makes  them  furpriz- 
irigly  patient  in  adverfity  ;  diftrefs,  by  being  grown  familiar, 
becomes  lefs  terrible  ;  fo  that  their  patience  is  lefs  the  refult 
of  fortitude  than  of  cuftom.  They  have  all  a  ferious  air,  al- 
though they  feldom  think  ;  and,  however  cruel  to  their  ene- 
mies, are  kind  and  juft  to  each  other.  In  fhort,  the  cuftoms  of 
favage  nations,  in  every  country,  are  almofl  the  fame  ;  a  wild, 
independent,  and  precarious  life,  produces  a  peculiar  train  of 
virtues  and  vices  :  and  patience  and  hofpitality,  indolence  and 
rapacity,  content  and  fincerity,  are  found  not  lefs  among  the 
natives  of  America,  than  all  the  barbarous  nations  of  the 
globe. 

The  fixth,  and  laft  variety  of  the  human  fpecies,  is  that  of 
the  Europeans,  and  the  nations  bordering  on  them.  In  this 
clafs,  we  may  reckon  the  Georgians,  Circaffians,  and  Mingre- 
lians,  the  inhabitants  of  Alia  Minor,  and  the  northern  parts  of 
Africa,  together  with  a  part  of  thofe  countries,  which  lie 
north- weft  of  the  Cafpian  fea.  The  inhabitants  of  thefe  coun- 
tries differ  a  good  deal  from  each  other  j  but  they  generally 
agree  in  the  colour  of  their  bodies,  the  beauty  of  their  com- 
plexions, the  largenefs  of  their  limbs,  and  the  vigour  of  their 
underftandings.  Thofe  arts,  which  might  have  had  their  in- 
vention among  the  other  races  of  mankind,  have  come  to  per- 
fection there.  In  barbarous  countries,  the  inhabitants  go  either 
naked,  or  are  awkwardly  clothed  in  furs  or  feathers  ;  in  coun- 
tries femi-barbarous,  the  robes  are  loofe  and  flowing ;  but  here 
the  clothing  is  lefs  made  for  mow  than  expedition,  and  unites, 
as  much  as  poflible,  the  extremes  of  ornament  and  difpatch. 

To  one  or  other  of  thefe  clafTes,  we  may  refer  the  people  of 
'  every  country  j  and,  as  each  nation  has  been  lefs  vifited  by 
ilrangers,or  has  hadlefs  commerce  with  the  reft  of  mankind,  we 
find  their  perfons,  and  their  manners,  more  ftrongly  impreffed 
with  one  or  other  of  the  characters  mentioned  above.  On  the 
contrary,  in  thofe  places  where  trade  has  long  flourifhed,  or 
where  enemies  have  made  many  incurfions,  the  races  are  ufu- 
ally  found  blended,  and  properly  fall  beneath  no  one  chara'e- 
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ter.  'llius,  in  the  iflands  of  the  Indian  ocean,  where  a  trade 
has  been  carried  on  for  time  immemorial,  ihe  inhabitants  ap- 
pear to  be  a  mixture  of  all  the  nations  upon  the  earth  ;  white, 
olive,  brown,  and  black  men,  are  all  feen  living  together  in  th 
fame  city,  and  propagate  a  mixed  breed,  that  can  be  referred 
to  none  of  the  clafles,  into  which  naturalifts  have  thought  pro- 
per to  divide  mankind. 

Of  all  the  colours  by  which  mankind  is  diverfified,  it  is  eafy 
to  perceive,  that  ours  is  not  only  the  molt  beautiful  to  the  eye, 
but  the  mod  advantageous.  The  fair  complexion  feems,  if  I 
may  fo  exprefs  it,  as  a  tranfparent  covering  to  the  foul  ;  all 
the  variations  of  the  pailions,  every  expreilion  of  joy  or  for- 
row,  flows  to  the  cheek,  and,  without  language,  marks  the 
mind.  In  the  flighted  change  of  health  alfo,  the  colour  of  the 
European  face  is  the  mod  exacl  index,  and  ofcen  teaches  us  to 
prevent  thofe  diforders,  that  we  do  not  as  yet  perceive  :  not 
but  that  the  African  black,  and  the  Afiatic  olive  complexions, 
admit  of  their  alterations  alfo;  but  thefe  arc  neither  fo  diftin£r, 
nor  fo  vifible  as  with  us  ;  and,  in  Come  countries,  the  colour 
of  the  vifage  is  never  found  to  change;  but  the  face  continues 
in  the  fame  fettled  fhade,  in  fhame,  and  in  ficknefs,  in  anger, 
and  defpair. 

The  colour,  therefore,  mod  natural  to  man,  ought  to  be  that 
which  is  mod  becoming  ;  and  it  is  found,  that,  in  all  regions, 
the  children  are  born  fair,  or  at  lead  red,  and  that  they  grow 
more  black,  or  tawny,  as  they  advance  in  age.  It  mould  feem, 
confequently,  that  man  is  naturally  white  ;  fince  the  fame 
caufes  that  darken  the  complexion  in  infants,  may  have  origi- 
nally operated  in  flower  degrees,  in  blackening  whole  nations. 
We  could,  therefore,  readily  account  for  the  blacknefs  of  differ- 
ent nations,  did  we  not  fee  the  aboriginal  Americans,  who  live 
under  the  line,  as  well  as  the  natives  of  Negroland,  of  a  red  co- 
lour, and  but  a  very  fmall  made  darker  than  the  natives  of  the 
northern  latitudes,  in  the  fame  continent.  For  this  reafon,  fome 
have  fought  for  other  caufes  of  blacknefs  than  the  climate;  and 
have  endeavoured  to  prove,  that  the  blacks  arc  a  race  of  people, 
bred  from  one  man,  who  was  marked  with  accidental  black- 
nefs. This,  however,  is  but  mere  ungrounded  conjecture;  and 
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although  the  Americans  are  not   fo  dark  as  the  negroes,  yet 
we  muft  '{till  continue  in  the  ancient  opinion,  that  the  deep- 
ncfs  of  the  colour  proceeds  from  the  exceffive  heat  of  the  cli- 
mate. For,  if  we  compare  the  heats  of   Africa  with   thofe  of 
America,  we  (hall  find  they  bear  no  proportion  to  each  other. 
In  America,   all  that  part  of  the  continent  which  lies  under 
the  line,  is  cool   and  pleafant,  either  fhaded  by  mountains,  or 
refremed  by  breezes  from  the  fea.  But,  in   Africa,   the  wide 
tracl:  of  country  that  lies  under  the  line  is  very  extenfive,  and 
the  foil  fandy  -,  the   reflexion  of   the    fun,  therefore,  from  fo 
large   a    furface    of    earth,  is   almoft  intolerable ;  and  it    is 
not  to  be  wondered  at,  that  the  inhabitants  mould  bear,  in 
their  looks,  the  marks  of  the  inhofpitable  climate.  In  America, 
the  country  is  but  thinly  inhabited  •,  and  the  torrid  trads  are 
generally  left  defert  by  the   inhabitants  ;  for  which  reafon, 
they  are  not  fo  deeply  tinged  by  the  beams  of  the  fun.  But  in 
Africa  the  whole  face  of  the  country   is  fully  peopled  ;  and 
the  natives  are  obliged  to  endure   their  fituation,   without   a 
power  of  migration.  It  is  there,  confequently,  that  they  are  in 
a  manner  tied  down  to  feel  all  the  feverity  of  the  heat ;  and 
their  complexion    take  the  darkefl  hue  they  are  capable  of  re- 
ceiving. We  need  not,  therefore,  have  recourfe  to  any  imagi- 
nary propagation,  from  perfons  accidentally  black,   fmce   the 
climate  is  a  caufe  obvious,  and  fufficient  to  produce  the  effecT:. 

In  fact,  if  we  examine  the  complexions  of  different  coun- 
tries, we  fhall  find  them  darken  in  proportion  to  the  heat  of 
their  climate  ;  and  the  fhades  gradually  to  deepen  as  they  ap- 
proach the  line.  Some  nations,  indeed,  may  be  found  not  fo 
much  tinged  by  the  fun  as  others,  although  they  lie  nearer  the 
line.  But  this  ever  proceeds  from  fome  accidental  caufes  ; 
either  from  the  country  lying  higher,  and  confequently  being 
colder;  or  from  the  natives  bathing  oftener,  and  leading  a 
more  civilized  life.  In  general,  it  may  be  afferted,  that,  as  we 
approach  the  line,  we  find  the  inhabitants  of  each  country 
grow  browner,  until  the  colour  deepens  into  perfect  black- 
nefs.  Thus,  taking  our  ftandard  from  the  whiteft  race  of  peo- 
ple, and  beginning  with  our  own  country,  which,  I  believe,  bids 
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fctireft  for  the  pre-eminence,  we  (hall  find  the  French,  who 
arc  more  fouthcrn,  a  flight  (hade  deeper  than  we  •,  going  far- 
ther clown,  the  Spaniards  are  browner  than  the  French;  the 
inhabitants  of  Fez,  darker  than  they  -,  and  the  natives  of  Ne- 
groland,  the  darken;  of  all.  In  what  manner  the  fun  pro- 
duces this  effect,  and  how  the  fame  luminary  which  whitens 
ivax.  and  linen,  ihould  darken  the  human  complexion,  is  not 
eaiV  to  conceive.  Sir  Thomas  Brown  firft  fuppofed  that  a  mu- 
cous fubftance,  which  had  fomething  of  a  vitriolic  quality^ 
fettled  under  the  reticular  membrane,  and  grew  darker  with 
heat.  Others  have  fuppofed  that  the  biacknefs  lay  in  the  epi- 
dermis, or  fcarf  fkin,  which  was  burnt  up  like  leather.  But 
nothing  has  been  fatisfactorily  difcovered  upon  the  fubjecl  ; 
it  is  fufficient  that  we  are  allured  of  the  factj  and  that  we  have 
no  doubt  of  the  fun's  tinging  the  complexion  in  proportion  to 
its  vicinity, 

But  we  are  not  to  fuppofe  that  the  fun  is  the  only  caufe  of 
darkening  the  Ikin  ;  the  \\  ind,  extreme  cold,  hard  labour,  or 
coarfe  and  fparing  nourifhment,  are  all  fou^d  to  contribute 
to  this  effect.  We  find  the  peafants  of  every  country,  who 
are  mod  expofed  to  the  weather,  a  (hade  darker  than  the  high- 
er ranks  of  people.  The  favage  inhabitants  of  all  places  are 
expofed  flill  more,  arid  therefore,  contract  a  (till  deeper  hue  ; 
and  this  will  account  for  the  tawny  colour  of  the  North  Ame- 
rican Indians.  Although  they  live  in  a  climate  the  fame,  or 
even  more  northerly  than  ours,  yet  they  are  found  to  be  of 
complexions  very  different  from  thofe  of  Europe.  But  it  muft 
be  confidered  that  they  live  continually  expofed  to  the  fun  ; 
that  they  ufe  many  methods  to  darken  their  fkins  by  art,  paint- 
ing them  with  red  ochre,  and  anointing  them  with  the  fat  of 
bears.  Had  they  taken,  for  a  fucceffion  of  feveral  generations, 
the  fame  precautions  to  brighten  their  colour  that  an  Europe- 
an does,  it  is  very  probable  that  they  would  in  time  to  come 
hnve  fimilar  complexions  ;  and,  perhaps,  difpute  the  prize  of 
beauty. 

The  extremity  of  cold  i$  not  lefs  productive  of  a  tawny 
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complexion  than  that  of  heat.  The  natives  of  the  ar&ic  circle, 
?s  was  obferved,  are  all  brown  ;  and  thole  that  lie  moft  to 
the  north  arc  almoft  entirely  black.  In  this  manner  both  ex- 
tremes are  unfavourable  to  the  human  form  and  colour,  and 
-the  fame  eifccts  are  produced  under  the  poles  that  are  found 
at  the  line. 

With  regard  to  the  rrafcure  of  different  countries,  that  feems 
chiefly  to  re'fult  from  the  nature  of  the  food,  and  the  quantity 
•of  the  fupply.  Not  buc  that  the  fe verity  of  heat  or  cold  may, 
in  fome  meafure,  diminifh  the  growth,  and  produce  a  d-.varf- 
idmefs  of  make.  But,  in  genera!3  the  food  is  the  great  agent 
in  producing  this  efFecl: ;  where  that  is  fupplied  in  large  quan- 
tities, -and,  where  its  quality  is  whoiefcme  and  nutrimcntal, 
the  inhabitants  are  generally  feen  above  the  ordinary  ftature. 
On  the  contrary,  where  it  is  afforded  in  a  fparing  quantity,  or 
very  coarfe,  and  vokl  of  noiirifhment  in  its  kind,  the  inhabi~ 
tants  degenerate,  and  fink  belcw  the  ordinary  fize  of  man- 
kind. In  this  refpctr,  they  refemble  other  animals,  whofe  bo- 
dies, by  proper  feeding,  may  be  greatly  augmented.  An  ox, 
on  the  fertile  plains  of  India,  grows  to  a  fize  four  times  as 
large  as  the  diminutive  animal  of  the  fame  kind  bred  in  the 
Alps.  The  horfes  bred  in  the  plains  are  larger  than  thofe  of 
the  mountain.  So  it  is  with  man  ;  the  inhabitants  of  the  val- 
ley are  ufually  found  taller  than  thofe  of  the  hill :  the  native? 
of  the  Highlands  of  Scotland,  for  inftance,  are  fhort,  bvoad, 
and  hardy ;  thofe  of  the  Lowlands  are  tall  and  ihapely.  The 
inhabitants  of  Greenland,  who  live  upon  dried  fifh  and  feals, 
are  lefs  than  thofe  of  Gambia  or  Senegal,  where  nature  fup- 
plies  them  v/ith  vegetables  and  animal  abundance. 

The  form  of  the  face  feems  rather  to  be  the  refult  of  cuf- 
tom.  Nations  who  have  long  considered  fbme  artificial  defor- 
mity as  beautiful,  who  have  induftrioufly  leflened  the  feet,  or 
flattened  the  nofe,  by  degrees,  begin  to  receive  the  impreffion 
they  are  taught  to  aiTume  -,  and  nature,  in  a  courfe  of  ages, 
(hapes  itfelf  to  the  conilraint,  and  aflumes  hereditary  defor- 
mity. We  find  nothing  more  common  in  births  than  for  chil- 
dren to  inherit  fometimes  even  the  accidental  deformities  of 
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their  parents.  We  have  many  inftances  of  fqulnting  in  the 
father,  which  he  received  from  fright,  or  habit,  communica- 
ted to  the  offspring;  and  I-myfelf  have  feen  a  child  diftinclty 
marked  with  a  fear,  fimilar  to  cue  the  father  Had  received  i^ 
battle.  In  this  manner,  accidental  deformities  may  become 
tural  ones;  and,  by  afliduity,  may  be  continued,  and  even  in- 
creafed,  through  fuccefiive  generations.  From  this,  therefore, 
znay  have  arifen  the  fmall  eyes  and  long  ears  of  the  Tartars, 
and  Chinefe  nations.  From  hence  originally  may  have  come 
the  flat  nofes  of  the  blacks,  and  the  fiat  heads  of  the  Ameri- 
can Indians. 

In  this  flight  furvey,  therefore,  I  think  we  may  fee  that  ail 
the  variations  in  the  human  figure,  as  far  as  they  differ  from 
our  own,  are  produced  either  by  the  rigour  of  the  climate,  the 
bad  quality,  or  the  fcantinefs  of  the  provifions,  or  by  the  favage 
cufloms  of  the  country.  They  are  actual  marks  of  the  dege- 
neracy in  the  human  form  ;  and  we  may  confider  the  Europe- 
an figure  and  colour  as  ftandards  to  which  to  refer  all  other 
varieties,  and  with  which  to  compare  them.  In  proportion  as 
the  Tartar  or  American  approaches  nearer  to  European  beauty, 
we  confider  the  race  as  lefs  degenerated  ;  in  proportion  as  he 
differs  more  widely,  he  has  made  greater  deviations  from  his 
original  form. 

That  we  have  all  fprung  from  one  common  parent,  we  are 
taught,  both  by  reafon  and  religion,  to  believe  ;  and  we  have 
good  reafon  alfo  to  think  that  the  Europeans  refemble  him 
more  than  any  of  the  reft  of  his  children.  However,  it  mud 
not  be  concealed  that  the  olive-coloured  Afiatlc,  and  even  the 
jet-black  Negro,  claim  this  honour  of  hereditary  refcmblance  ; 
and  affert  that  white  men  are  mere  deviations  from  original 
perfection.  Odd  as  this  opinion  may  feem,  they  have 
Linnxus,  the  celebrated  naturalift,  on  their  fide  ;  who  fup- 
pofes  man  a  native  of  the  tropical  climates>  and  only  a  fo- 
jcurner  more  to  the  north.  But,  not  to  enter  into  a  contro- 
verfy  upon  a  matter  of  a  very  remote  fpeculation,  I  think  one- 
argument  alone  will  fuffice  to  prove  the  contrary,  and  fliew 
that  the  \vhitc  man  is  the  original  fource,  from  v/hencs  tha 
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Other  varieties  have  fprung.  We  have  frequently  feen  white 
children  produced  from  black  parents,  but  have  never  feen  a 
black  offspring  the  production  of  two  whites.  From  hence 
we  may  conclude  that  \vhitenefs  is  the  colour  to  which  man- 
kind naturally  tends  ;  for,  as  in  the  tulip,  the  parent  (lock  is 
known  by  all  the  artificial  varieties  breaking  into  it  •,  fo  irs 
man,  that  colour  muft  be  original  which  never  alters,  and  to 
which  all  the  reft  are  accidentally  feen  to  change.  I  have  feen 
in  London,  at  different  times,  two  white  Negroes  the  iffue  of 
black  parents,  that  ferved  to  convince  me  of  the  truth  of  this 
theory.  I  had  before  been  taught  to  believe  that  the  whitenefs 
of  the  Negro  fkin  was  a  difeafe,  a  kind  of  milky  whitenefs, 
that  might  be  called  rather  a  leprous  cruft  than  a  natural  com- 
plexion. I  was  taught  to  fuppofe  that  the  numberlefs  white 
Negroes,  found  in  various  parts  of  Africa,  the  white  men  that 
go  by  the  name  of  Chacrelas,  in  the  Eaft-Indies,  and  the  white 
Americans,  near  the  ifthmus  of  Darien,  in  the  Weft-Indies, 
were  all  as  fo  many  difeafed  perfons,  and  even  more  deformed 
than  the  blackefl  of  the  natives.  But,  upon  examining  that 
Negro  which  was  laft  mown  in  London,  I  found  the  colour 
to  be  exactly  like  that  of  an  European  ;  the  vifage  white  and 
ruddy,  and  the  lips  of  the  proper  rednefs.  However,  there 
Xvere  fufficient  marks  to  convince  me  of  its  defcent.  The 
hair  was  white  and  woolly,  and  very  unlike  any  thing  I  had 
feen  before.  The  iris  of  the  eye  was  yellow,  inclining  to  red  ; 
the  nofe  was  flat,  exactly  refembling  that  of  a  Negro  ;  and 
the  lips  thick,  and  prominent.  No  doubt,  therefore,  remained 
of  the  child's  having  been  born  of  Negro  parents  ;  and  the 
perfon  who  fhowed  it,  had  attefbtions  to  convince  the  moft 
incredulous.  From  this,  then,  we  fee  that  the  variations  of  the 
Negro  colour  is  into  whitenefs,  whereas  the  white  are  never 
found  to  have  a  race  of  Negro  children.  Upon  the  whole, 
therefore,  all  thofe  changes  which  the  African,  the  Afiatic, 
or  the  American  undergo,  are  but  accidental  deformities, 
which  a  kinder  climate,  better  nourifhment,  or  more  civilized 
manners,  would,  in  a  courfe  of  centuries,  very  probably  re- 
move. 
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Of  Monjlers. 

HITHERTO  I  have  only  fpokcn  of  thofe  varieties  in  the 
human  fpecies,  that  are  common  to  whole  nations  -,  but 
there  are  varieties  of  another  kind,  which  are  only  found  in 
the  individual  ;  and,  being  more  rarely  feen,  are,  therefore, 
called  monftrous.  If  we  examine  into  the  varieties  of  dif- 
torted  nature,  there  is  fcarce  a  limb  of  the  body,  or  fcarce  a 
feature  in  the  face,  that  has  not  fullered  fome  reprobation, 
either  from  art  or  nature  ;  being  enlarged  or  diminifned, 
lengthened  or  wrefled,  from  its  due  proportion.  Linnaeus, 
after  having  given  a  catalogue  of  monfters,  particularly  adds, 
the  flat  heads  of  Canada,  the  long  heads  of  the  Chinefe,  and 
the  (lender  waiils  of  the  women  of  Europe,  \vho,  by  {trait 
lacing,  take  fuch  pains  to  deftroy  their  health,  through  a  mi£- 
taken  defire  to  improve  their  beauty*.  It  belongs  more  to  the 
phyfician  than  the  naturalift  to  attend  to  thefe  minute  defor- 
mities ;  and,  indeed,  it  is  a  melancholy  contemplation  to 
fpeculate  upon  a  catalogue  of  calamities,  inflicted  by  unpi- 
tying  nature,  or  brought  upon  us  by  our  own  caprice.  Some, 
however,  are  fond  of  fuch  accounts  ;  and  there  have  been 
books  filled  with  nothing  elfe.  To  thefe,  therefore,  I  refer 
the  reader  ;  who  may  be  better  pleafed  with  accounts  of  men 
with  two  heads,  or  without  any  head,  of  children  joined  in 
the  middle,  of  bones  turned  into  flefh,  or  flefh  converted  into 
bones,  than  I  amf.  It  is  fuincient  here  to  obferve,  that  every 

*  Linnaei  Syft.  vol.  i.  p.  29,  Monorchides  ut  minus  fertiles. 
f  Vide  Phil.Tranf.  PafTim,  Mifcellan.  Curois.  Johan.  Laptift.  Wcnck.  Differ- 
tatio  Phyfica  an  ex  virilis  humani  femines  cum  brutal;  per  r.cfurium  coitum  com- 
mixtione,  aut  viciiTim  ex  bnui  maris  cum  mulicbri  hamano  feminis  commix- 
tione  poffit  verus  homo  generari.  Vide  etiam  Johnftoni  Thaumatographia 
Naturalis.  Vide  Adalbarti  Dilquifitio  Phyfica  oftenti  duorum  pucrorum  unu» 
quorum  dente  aureo  alter  cum  capire  gigantco  Biluse  fpeelabantur.  A  man 
•without  lun^s  and  ftomach,  Journal  de  Scavans  1682,  p.  301.  another  without 
any  brain.  Andreas  Carol!  Memorabilia,  p.  167,  anno.  1676.  another  without 
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day's  experience  muft  have  fnown  us  miferable  inftances  of 
this  kind,  produced  by  nature,  or  affectation  ;  calamities  that 
no  pity  can  (often,  nor  afliduity  relieve. 

Faffing  over,  therefore,  every  other  account,  I  (hall  only* 
mention  the  famous  inflance,  quoted  by  Father  Malbranche  ; 
upon  which  he  founds  his  beautiful  theory  of  monftrous  pro- 
du£tions.  A  woman  of  Paris,  the  wife  of  a  tradefrnan,  went 
to  fee  a  criminal  broke  alive  upon  the  wheel,  at  the  place  of 
public  execution.  She  was  at  that  time  two  months  advanced 
in  her  pregnancy,  and  no  way  fub  e£r.  to  any  disorders  to  af- 
fect the  child  in  her  womb.  She  was,  however,  of  a  tender 
habit  of  body  ;  and,  though  led  by  curiofity  to  this  horrid 
fpe&acle,  very  eafily  moved  to  pity  and  companion.  She  felt, 
therefore,  all  thofe  ftrong  emotions  which  fo  terrible  a  fight 
muft  naturally  infpire  ;  (huddered  at  every  blow  the  criminal 
received,  and  almoft  fwooned  at  his  cries..  Upon  returning 
from  this  fcene  of  blood,  (he  continued  for  fome  days  penfive* 
and  her  imagination  Hill  wrought  upon  the  fpectacle  (he  had 
lately  feen.  After  fornc  time,  however,  (he  (eemed  perfectly 
recovered  from  her  fright,  and  had  almoft  forgotten  her  for- 
mer uneaimefs.  When  the  time  of  her  delivery  approached, 
fhe  feemed  no  ways  mindful  of  her  former  terrorsj  nor  were 
her  pains  in  labour  more  than  ufual  in  fuch  circumftances. 
But,  what  was  the  amazement  of  her  friends,  and  afliftants, 
when  the  child  came  into  the  world  I  It  w&s  found  that  every 
lirnb  in  its  body  was  broken  juft  like  thofe  of  the  malefactor, 
and  juft  in  the  fame  place.* This  poor  infant,  that  had  fuffered 
the  pains  of  life,  even  before  its  coming  into  the  world,  did 
not  die,  but  lived  in  an  hofpital,  in  Paris,  for  twenty  years 
after,  a  wretched  inftance  of  the  fuppofed  power  of  imagi- 
nation in  the  mother  of  altering  and  'diftorting  the  infant  in 
the  womb.  The  manner  in  which  Malbranche  reafons  upon 
this  fact,  is  as  follows.  The  Creator  has  eftablifhed.  fuch  a 

any  head.  Giornale  di   Roma,  anno  1*75.  p.  «5,  another  without  any  arms. 
New  Memoirs  of  Literature,   vol.   4.  p.  446.  In  fhort,  the  variety  of  thefe  ac- 
counts is  atmoft  infinite  ;  and,  perhaps,  their  ufe  is  as  ranch  dreamier  ;l 
their  variety  is  exterifive. 
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fympathy  betv/een  the  feveral  parts  of  nature,  tfhat  we  are  led 
not  only  to  imitate  each  other,  but  alfo  to  partake  in  the  fame 
affections  and  defires.  The  animal  fpirits  are  thus  carried  to 
the  refpective  parts  of  the  body,  to  perform  the  fame  actions 
which  we  fee  others  perform,  to  receive,  in  fome  meafure,  their 
wcunds,  and  take  part  in  their  fufferings.  Experience  tells  us, 
thru  ii  we  look  attentively  on  any  perfon  feverely  beaten,  or 
fordy  wounded,  the  fpirits  immediately  flow  into  thofe  parts 
of  die  body  which  correspond  to  thole  we  fee  in  pain.  The 
more  delicate  the  conilitution,  the  more  it  is  thus  affected  j  the 
fpirits  making  a  ftronger  imprclTioii  on  the  fibres  of  a  weakly 
habit  than  of  a  robult  one.  Strong,  vigorous  men  fee  an  exe- 
cution without  much  concern,  while  women  of  nicer  texture 
are  (truck  with  horror  and  concern.  This  fenfibility  in  them 
muft,  of  confequcncc,  be  communicated  to  all  parts  of  their 
body  ;  and,  as  the  fibres  of  the  child,  in  the  womb,  are  in- 
comparably finer  than  thofe  of  the  mother,  the  courfe  of  fhc 
animal  fpirits  muft,  confequently,  produce  greater  alterations. 
Hence,  every  ftroke  given  to  the  criminal,  forcibly  (truck  the 
imagination  of  the  woman  ;  and,  by  a  kind  of  counterftroke, 
the  delicate,  tender  frame  of  the  child. 

Such  is  the  reafoning  of  an  ingenious  man,  upon  a  fact, 
the  veracity  of  which  many  fince  have  called  in  queftion*. 
They  have  allowed,  indeed,  that  fuch  a  child  might  have  been 
produced,  but  have  denied  the  caufe  of  its  deformity.  How 
could  the  imagination  of  the  mother,  fay  they,  produce  fuch 
dreadful  effects  upon  her  child  ?  (He  has  no  communication 
with  the  infant ;  (he  fcarce  touches  it  in  any  part  ;  quite  un- 
affected with  her  concerns,  it  fleeps  in  fecurity,  in  a  manner 
fecluded  by  a  fluid,  in  which  it  fwims,  from  her  that  bears  it. 
With  what  a  variety  of  deformities,  fay  they,  would  all  man- 
kind be  marked,  if  all  the  vain  and  capricious  defires  of  the 
mother  were  thus  readily  written  upon  the  body  of  the  child  ? 
yet,  notwithftanding  this  plaufible  way  of  reafoning,!  cannot 
avoid  {till  giving  forne  credit  to  the  variety  of  inftances  I  have 

*  Buffon,vol.  4,  p.  9. 
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cither  read,  or  feen,  upon  this  fubjecl.  If  it  be  a  prejudice, 
it  is  as  old  as  the  days  of  Ariftotle,  and  to  this  day  as  ftrongly 
believed  by  the  generality  of  mankind,  as  ever.  It  does  not 
admit  of  a  reafon  ;  and,  indeed,  I  can  give  none  even  why  the 
child  fhould,  in  any  refpett. ,  refemble  the  father,  or  the  mother. 
The  fat!  we  generally  find  to  be  fo.  But  why  it  fhould  take 
the  particular  print  of  the  father's  features  in  the  womb,  is 
as  hard  to  conceive,  as  why  it  fhould  be  affected  by  the  mo- 
ther's imagination.  We  all  know  what  a  ftrong  effect  the 
imagination  has  on  thofe  parts  in  particular,  without  being 
able  to  affign  a  caufe  how  this  effeCt  is  produced  ;  and  why 
the  imagination  may  not  produce  the  fame  effecl:  in  marking 
the  child  that  it  does  in  forming  it,  I  fee  no  reafon.  Thofe 
perfons  whofe  employment  it  is  to  rear  up  pigeons  of  different 
colours,  can  breed  them,  as  their  expreflion  is,  to  a  feather. 
In  fact,  by  properly  pairing  them,  they  can  give  what  colour 
they  will  to  any  feather,  in  any  part  ©f  the  body.  Were  we 
-to  reafon  upon  this  fact,  what  could  we  fay  ?  might  it  not 
be  afferted,  that  the  egg,  being  diftina  from  the  body  of  the 
female,  cannot  be  influenced  by  it  ?  might  it  not  be  plaufibly 
faid,  that  there  is  no  fimilitude  between  any  part  of  the  egg 
and  any  particular  feather,  which  we  expeft  to  propagate  ? 
and  yet,  for  all  this,  the  fa£t  is  known  to  be  true,  and  what 
no  fpeculation  can  invalidate.  In  the  fame  manner,  a  thou- 
fand  various  inftances  affure  us,  that  the  child,  in  the  womb, 
is  fometimes  marked  by  the  ftrong  affe6Uons  of  the  mother  ; 
how  this  is  performed  we  know  not  -,  we  only  fee  the  effecl:, 
without  any  connexion  between  it  and  the  caufe.  The  bed 
phyficianshave  allowed  it  ;  and  have  been  fatisfied  to  fubmit 
to  the  experience  of  a  number  of  ages  ;  but  many  difbelieve 
it,  becaufe  they  expect  a  reafon  for  every  effect.  This,  how- 
ever, is  very  hard  to  be  given,  while  it  is  very  eafy  to  appear 
wife  by  pretending  incredulity. 

Among  the  number  of  monfters,  dwarfs  and  giants  are 
ufually  reckoned  ;  though  not,  perhaps,  with  the  ftricteft  pro- 
priety, fmce  they  are  no  way  different  from  the  reft  of  man- 
kind, except  in  ftature.  It  is  a  difpute,  however,  about  words ; 
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2nd,  therefore,  fcarce  worth  contending  about.  But  there  is 
a  difpute,  of  a  more  curious  nature,  on  this  fubjeft  ;  namely, 
"whether  there  are  races  of  people  thus  very  diminutive,  or 
vaflly  large,  or  whether  they  be  merely  accidental  varieties, 
that  now  and  then  are  feen  in  a  country,  in  a  few  pcribns, 
\vhofe  bodies  feme  external  caufe  has  contributed  to  leflen, 
or  enlarge. 

With  regard  to  men  of  a  diminutive  ftature,  all  antiquity 
Ins  been  unanimous  in  averting  their  national  exigence.  Ho- 
mer was  the  firft  who  has  given  us  an  account  of  the  pigmy 
nation,  contending  with  the  cranes  j  and  what  poetical  licence 
might  be  fuppored  to  exaggerate,  Athenaeus  has  attempted 
ferioufly  to  confirm  by  hiitorical  aiTertion*.  If  we  attend  to 
thefe,  we  muft  believe  that  in  the  internal  parts  of  Africa, 
there  are  whole  nations  of  pigmy  beings,  not  more  than  a 
foot  in  ftature,  who  continually  wage  an  unequal  war  with 
the  birds  and  beafts  that  inhabit  the  plains  in  which  they  re- 
fide.  Some  of  the  ancients,  however,  and  Strabo  in  particu- 
lar, have  fuppofed  all  thefe  accounts  to  be  fabulous  ;  and  have 
been  more  inclined  to  think  this  fuppofed  nation  of  pigmies, 
nothing  more  than  a  fpecies  of  apes,  well  known  to  be  nu- 
merous in  that  part  of  the  world.  With  this  opinion,  the  mo- 
derns have  all  concurred  ;  and  that  diminutive  race,  which 
was  defcribed  as  human,  has  been  long  degraded  into  a  clafs 
of  animals  that  refemble  us  but  very  imperfectly. 

The  exiftence,  therefore,  of  a  pigmy  race  of  mankind,  be- 
ing founded  in  error,  or  in  fable,  we  can  expect  to  find  men 
of  diminutive  ftature  only  by  accident,  among  men  of  tl.e  or- 
dinary fize.  Of  thefe  accidental  dwarfs,  every  country,  and  al- 
moft  every  village,  can  produce  numerous  inftances.  There 
was  a  time  when  thefe  unfavoured  children  of  nature  were  the 
peculiar  favourites  of  the  great ;  and  no  prince  or  nobleman 
thought  himfelf  completely  attended,  unlefs  he  had  a  dwarf 
among  the  number  of  his  domeftics.  Thefe  poor  little  men 
were  kept  to  be  laughed  at ;  or  to  raife  the  barbarous  pleafure 

*  Athenzus.  ix.  390. 
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of  their  mailers,  by  their  contrafted  inferiority.  Even  in 
knd,  as  hte  as  the  times  of  king  James  the  firft,  the  court 
was  at  one  time  furnifhed  with  a  dwarf,  a  giant,  and  a  jefter  : 
thefe  the  king  often  took  a  pleafure  in  oppofmg  to  each  other, 
and  often  fomented  quarrels  among  them,  in  order  to  be  a  con- 
cealed fpeclator  of  their  animofity.  It  was  a  particular  enter- 
ta».nment  of  the  courtiers,  -,;t  that  time,  to  fee  little  Jeffery,  for 
fo  the  dwarf  was  called,  ride  round  the  lifts,  expecting  his  an- 
tagonift  ;  and  difcovering,  in  his  actions,  all  the  marks  of  con- 
temptible resolution, 

it  was  in  the  fame  fpirit  that  Peter  of  Ru'iTia,  in  the  year  1710, 
celebrated  a  marriage  of  dwarfs.  This  monarch,  though  raifed, 
by  his  native  genius,  far  above  a  baibarian,  was,  neverthelefs, 
ftiil  many  degrees  removed  from  a  dual  refinement.  His  plea* 
fures,  therefore,  were  of  the  vulgar  kind  ;  and  this  was  among 
the  number.  Upon  a  certain  day,  which  he  had  ordered  to  be 
proclaimed  feveral  months  before,  he  invited  the  whole  body 
of  his  courtiers,  ana  rJi  the  foreign  ambaiTaxlors,  to  be  prefent 
at  the  marriage  of  a  pigmy  man  and  woman.  The  prepara- 
tions for  this  wedding  were  not  only  very  grand,  but  executed 
in  a  ftyle  of  barbarous  ridicule.  He  ordered,  that  all  the  dwarf 
men  and  women,  within  two  hundred  miles,  fliould  repair  to 
the  capital  ;  and  alfo  infilled,  that  they  ihould  be  prefent  at 
the  ceremony.  For  this  purpofe,  he  fupplied  them  with  prc- 
per  vehicles  ;  but  fo  contrived  it,  that  one  horfe  was  feen  car- 
rying in  a  dozen  of  them  into  the  city  at  once,  while  the  mob 
followed,  (houting  and  laughing,  from  behind.  Some  of  them 
were  at  firft  unwilling  to  obey  an  order,  which  they  knew  \v  as 
calculated  to  turn  them  into  ridicule,  and  did  not  come  ;  but 
he  foon  obliged  them  to  obey  ;  and,  as  a  punifhment,  enjoin- 
ed, that  they  fhculd  wait  upon  the  reft  at  dinner.  The  whole 
company  of  dwarfs  amounted  to  feventy,  befide  the  bride  and 
bridegroom,  who  were  richly  adorned,  and  in  the  extremity 
of  the  fafliion.  For  this  little  company,  in  miniature,  every 
thing  was  fuitably  provided  ;  a  low  table,  fmall  plates,  little 
glafies,  and,  'in  fhort,  every  thing  was  fo  fitted,  as  if  all  things 
had  been  dwindled  to  their  own  fhndard.  It  was  his  great 
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flea .ru re  to  fee  their  gravity  nnd  th-. :  the  contention  of 

the  women  for  places,  and  the  men  ior  fu  ",  -  rvlnt 

he  attempted  to  adjuft,  by  ordering,  thai  .he  me  11  diminutive 
fhould  take  the  lead  ;  but  this  bred  difputcs,  for  none  v/ould 
tlicn  confent  to  fit  foremoft.  All  this,,  however,  being  at  I  aft 
fettled,  dancing  followed  the  dinner,  and  the  ball  was  opened 
with  a  minuet  by  the  bridegroom,  who  mtafured  exactly  three 
feet  two  inches  high.  In  the  end,  matters  were  fo  contrived, 
that  this  little  company,  who  met  together  in  gloomy  pridd, 
and  unwilling  to  be  pkafed,  being  at  laft  familiarized  to 
laughter,  joined  in  the  diverfion,  and  became,  as  the  jouiv 
uaiifl  has  it*,  extremely  fprightly  and  entertaining. 

But  whatever  may  be  the  entertainment  fuch  guefts  might 
afford,  when  united,  I  never  found  a  dwarf  capable  of  afforcf- 
ing  any  when  alone.  I  have  f  mttimes  converfed  with  fome  of 
thofe  that  were  exhibited  at  our  fairs,  about  town,  and  have 
ever  found  their  intellects  as  contracted  as  their  perfons. 
They,  in  general,  feemed  to  me  to  have  faculties  very  much 
refembling  thofe  of  children,  and  their  defires  feemed  of  the 
fame  kind ;  being  diverted  with  the  fame  fports,  and  belt 
pleafed  with  fuch  companions.  Of  all  thofe  I  have  feen,  which 
may  amount  to  five  or  fix,  the  little  man,  whofc  name  was 
Goan,  that  diecLhtelyat  Chelfea,  was  the  moft  intelligent  and 
fprightly.  I  have  heard  him,  and  the  giant,  who  fung  at  thfc  - 
theatres,  fuflain  a  very  ridiculous  duet,  to  which  they  were 
taught  to  give  great  fpirit.  But  this  mirth,  and  feeming  faga- 
city,  were  but  a/Turned.  Ke  had,  by  long  habit,  been  taught 
to  look  chearful  upon  the  approach  of  company ;  and  his  con-  . 
verfation  was  but  the  mere  etiquette  of  a  perfon  that  had  been 
ufed  to  receive  vifitors.  When  driven  out  of  his  walk,  nothing 
could  be  more  flupid  or  ignorant,  nothing  more  dejected  or 
forlorn.  But  we  have  a  compleat  .hiftory  of  a  dwarf,  very  ac- 
curately related  by  mr.  Daubenton,  in  his  part  of  the  Hifloire 
Nature! ;  which  I  will  here  take  leave  to  tranflate. 

This  dwarf,  whofe  name  was  Baby,  was  well  known,  ha- 

*  Die  dench  wurdige.  Iwerg.  Hockflieit,  &c.  Lipfise,  171,3.  vol.viii.  v 
102.  feq. 
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ving  fpent  the  greateft  part  of  his  life  at  Lunenville,  in  the  pa- 
Jace  of  Staniflaus,  the  exiled  king  of  Poland.  He  was  born  in 
the  village  of  Plaifne,  in  France,  in  the  year  1741.  His  father 
and  mother  were  peafants,  both  of  good  ccnftltutions,  and 
inured  to  a  life  of  hufbandry  and  labour.  Baby,  when  born,, 
weighed  but  a  pound  and  a  quarter.  We  are  not  informed  of 
the  dimenfions  of  his  body;  at  that  time  ;  but  we  may  conjec- 
ture they  were  very  fmall,  as  he  was  prcfented  on  a  plate  to  be 
baptized,  and  for  a  long  time  lay  in  a  flipper.  His  mouth,  al- 
though proportioned  to  the  reft  of  his  body,  was  not,  at  that 
time,  large  enough  to  take  in  the  nipple  ;  and  he  was,  there- 
fore, obliged  to  be  fuckled  by  a  (he-goat  that  was  in  the  houfej 
and  that  "ferved  as  a  nurfe,  attending  to  his  cries,  with  a  kind 
of  maternal  fondnefs.  He  began  to  articulate  feme  words  when 
eighteen  months  old  ;  and  at  two  years  he  was  able  to  walk 
alone.  He  was  then  fitted  with  moes  that  were  about  an  inch 
and  a  half  long.  He  was*attacked  with  feveral  acute  diforders, 
but  the  fma!l-pox  was  the  only  one  which  left  any  marks  be- 
hind it.  Until  he  was  fix  years  old,  he  eat  no  ether  food  but 
pulfe,  potatoes,  and  bacon.  His  father  and  mother  were,  from 
their  poverty,  incapable  of  affording  him  any  better  nourim- 
ment ;  and  his  education  was  little  better  than  his  food,  being 
bred  up  among  the  ruftics  of  the  place.  At  fix  years  old,  he 
was  about  fifteen  inches  high  j  and  his  whole  body  weighed 
about  thirteen  pounds.  Notwithftanding  this,  he  was  well 
proportioned,  and  handfome  j  his  health  was  good,  but  his 
underftandirig  fcarce  paffed  the  bounds  of  in  ft  inch  It  was  at 
that  time  that  the  king  of  Poland,  having  heard  of  fuch  a  cu- 
riofity,  had  him  conveyed  to  Lunenville,  gave  him  the  name 
of  Baby,  and  kept  him  in  his  palace. 

Baby,  having  thus  quitted  the  hard  condition  of  a  peafant, 
to  enjoy  all  the  comforts  and  conveniences  of  life,  feemed  to 
receive  no  alteration  from  his  new  way  of  living,  either  in  mind 
or  perfon.  He  preserved  the  goodnefs  of  his  conftitution  till 
about  the  age  of  fixteen,  but  his  body  feemed  to  increafe  very 
ilowly  during  the  whole  time  ;  and  his  ilupidity  was  fuch,  that 
all  ipbuaions  were  loft  m  improving  his  underilanding.  He 
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could  never  be  brought  to  have  any  fenfe  of  religion,  nov  even 
to  lho\v  the  leaft  figns  of  a  reafoning  faculty.  They  attempted 
to  teach  him  dancing  and  mufic,  but  in  vain  •,  he  never  could 
make  any  thing  of  mufic ;  and  as  for  dancing,  although  he 
beat  time  tolerably  exact,  yet  he  could  never  remember  the 
figure,  but  while  his  dancing-mailer  flood  to  direct  his  mo- 
tions. Notwithstanding,  a  mind  thus  deftitute  of  underftand- 
ing,  was  not  without  its  paflions;  anger  and  jealoufy  harrafled 
it  at  times  ;  nor  was  he  without  defires  of  another  nature. 

At  the  age  of  fixteen,  Baby  was  twenty-nine  inches  tall ;  at 
this  he  refted  ;  but  having  thus  arrived  at  his  acme,  the  alte- 
rations of  puberty,  or  rather,  perhaps,  of  old  age.,  came  fa  ft 
upon  him.  From  being  very  beautiful,  the  poor  little  creature 
now  became  quite  deformed  :  his  ftrength  quite  forfook  him  ; 
his  back  bone  began  to  bend  ;  his  head  hung  forward  ;  his  legs 
grew  weak  ;  one  of  his  fhoulders  turned  awry ;  and  his  nofc 
grew  difproportionably  large.  With  his  ftrength,  his  natural 
fpirits  alfo  forfook  him  j  and,  by  the  time  he  was  twenty,  he 
wns  grown  feeble,  decrepid,  and  marked  with  the  ftrongeft 
impreflions  of  old  age.  It  had  been  before  remarked  by  fome, 
that  he  would  die  of  old  age  before  he  arrived  at  thirty ;  and, 
in  fadl,  by  the  time  he  was  twenty-two,  he  could  fcarcelj 
walk  an  hundred  paces,  being  worn  with  the  multiplicity  of 
his  years,  and  bent  under  the  burthen  of  protracted  life.  In 
this  year  he  died ;  a  cold,  attended  with  a  flight  fever,  threw 
him  into  a  kind  of  lethargy,  which  had  a  few  momentary  in- 
tervals ;  but  he  could  fcarce  be  brought  to  fpeak.  However,  it 
is  aflerted,  that  in  the  five  laft  days  of  his  life,  he  fliowed  a 
clearer  underilanding,  than  in  the  times  of  his  bcfl  health : 
but,  at  length,  he  died,  after  enduring  great  agonies,  in  the 
twenty-fecond  year  of  his  age. 

Oppof:ie  to  this  accidental  diminution  of  the  human  race, 
ir  that  of  its  extraordinary  magnitude.  Concerning  the  reality 
of  a  nation  of  giants,  there  have  been  many  difputes  among 
the  learned.  Some  have  affirmed  the  probability  of  fuch  a  race 5 
and  others,  as  warmly  have  denied  the  pofllbility  of  their  cxif- 
tence.  But  it  is  not  from  any  fpeculative  reafonings,  upon  * 
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fubjeft  of  this  kind,  that  information  is  to  be  obtained  ;  it  is 
not  frcni  the  difputes  of  the  fcholar,  but  the  labours  of  the 
enterprizing,  that  we  are  to  be  inftru&ed  in  this  enquiry.  In- 
deed,  nothing  can  be  more  abfurd,  than  what  fome  learned 
men  have  advanced  upon  this  fubje£t.  It  is  very  unlikely,  fays 
Grew,  that  there  fhould  either  be  dwarfs  or  giants  •,  for,  if 
fuch,  they  cannot  be  fitted  for  the  ufual  enjoyment  of  life  and 
reufon.  Had  man  been  born  a  dwarf,  he  could  fcnrce  hr.ve 
been  a  reafonable  creature;  for,  to  that  end,  he  irmft  have  a 
jolt  head,  and  then  he  would  not  have  a  body  and  blood  enough 
to  fupply  his  brain  with  fpirits :  or,  if  he  had  a  fmr.ll  head, 
proportionable  to  his  body,  there  would  not  be  brain  enough 
for  concluding  life.  But  it  is  ftill  worfe  with  giants;  and  there 
could  never  have  been  a  nation  of  fuch,  for  there  would  not 
be  food  enough  found  in  any  country  to  fuftain  them ;  or,  if 
there  were  beafts  fufficient  for  this  purpofe,  there  would  not- 
be  grafs  enough  for  their  maintenance..  But  what  is  dill  more, 
add  others,  giants  could  never  be  able  to  fupport  the  weight 
of  their  own  bodies ;  Cnce  a  man  of  ten  feet  high  mull  be 
eight  times  as  heavy  as  one  of  the  ordinary  ftature ;  whereas, 
lie  has  but  twice  the  fize  of  rmufcles  to  fupport  fuch  a  bur- 
then :  and,  conftquently,  would  be  overloaded  with  the  weight 
of  his  own  body.  Such  are  the  theories  upon  this  fubjeft  ;  and 
they  require  no  other  anfwer,  but  that  experience  proves  them 
both  to  be  falfe  :  dwarfs  are  found  capable  of  life  and  reafon ; 
and  giants  are  feen  to  carry  their  own  bodies.  We  have  feve- 
xal  accounts,  from  mariners,  that  a  nation  of  giants  actually; 
cxifts  ;  and  mere  fpeculation  fbould  never  induce  us  to  doubt 
their  veracity. 

Ferdinand  Magellan  was  the  firft  who  difcovered  this  race 
of  people,  along  the  coafl,  towards  the  extremity  of  South- 
America.  Magellan  was  a  Portuguefe,  of  noble .  extraction, 
who  having  long  behaved  with  great  bravery,  under  Albukerk, 
the  conqueror  of  Ind«a,  he  was  treated  with  neglect  by  the 
court,  upon  his  return.  Applying,  therefore,  to  the  king  of 
Spain,  he  was  entrufted  with  the  command  of  five  (hips,  to 
take  and  fubdue  the  Molucca  iflands ;  upon  one  of  which  he 
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iras  flam.  It  was  in  his  voyage  thither,  that  he  happened  to 
winter  in  i-t.  Julian's  Bay,  an  American  harbour,  forty-nine 
degrees  fouth  of  the  line.  In  this  defolate  region,  where  no- 
thing were  feen  but  t.bjccb  of  terror,  where  neither  trees  nor 
verdure  dreft  the  face  of  the  country,  they  remained  for  ibme 
months  without  feeing  any  human  creature.  They  had  judged 
the  country  to  be  utterly  uninhabitable  ;  when,  one  day,  they 
faw  approaching,  as  if  he  had  been  dropt  from  the  clouds,  a 
man  of  enormous  ftature,  dancing  and  finging,  and  pu 
dull  upon  his  head,  as,  they  fuppofed,  in  token  of  peace.  Tl.is 
overture  for  friendfhip  was,  by  Magellan's  command,  quickly 
anfwered  by  the  reft  of  his  men  ;  and  the  giant  approaching, 
teftified  every  mark  of  afton'.ihment  and  lurprize.  He  was  fo 
tall,  that  the  Spaniards  only  reached  his  waift  j  his  face  \vas 
broad,  his  colour  brown,  and  painted  over  with  a  variety  of 
tints  ;  each  cheek  h:  d  the  refcmblance  of  an  heart  drawn  up- 
on it ;  his  hair  was  approaching  to  whitencfs  ;  he  was  clotred 
in  fkins,  and  armed  with  a  bow.  Being  treated  with  kindneis, 
and  difmifled  with  feme  trifling  prefents,  he  fcon  returned, 
with  many  more  of  the  fame  ftature  ;  two  of  whom  the  mari- 
ners decoyed  on  (hip-board  :  nothing  could  be  more  gentle  th-.'.n 
they  were  in  the  beginning ;  they  confidered  the  fetters  that 
were  preparing  for  them,  as  ornaments,  and  played  with  them, 
like  children  with  their  toys;  but  when  they  found  for  what 
purpofe  they  were  intended,  they  inflantly  exerted  their  ama- 
zing ftrength,  and  broke  them  in  pieces,  with  a  very  eafy  ef- 
fort. This  account,  with  a  variety  of  other  circumflances,  has 
been  confirmed  by  fucceeding  travellers :  Herrera,  Sebald 
Wert,  Oliver  Van  Noort,  and  James  le  Maire,  all  correfpond 
in  affirming  the  faft,  although  they  differ  in  many  particulars 
of  their  refpeftive  dcfcriptions.  The  laft  voyager  we  have  had, 
that  has  feen  this  enormous  race,  is  commodore  Byron.  I  have 
talked  with  the  perfon  who  firft  gave  the  relation  of  that  voyage, 
who  was  the  carpenter  of  the  commodore's  fliip  ;  he  was  a 
fenfible,  undcrftanding  man,  and,  I  believe,  extremely  faith- 
ful. By  him,  therefore,  I  was  afiured,  in  the  mod  folemn  man- 
ner, of  the  truth  of  this  relation  ;  and  this  account  has  fmce 
been  confirmed  by  one  or  two  publications ;  in  all  which  the 


AN    HISTORY    OF 

particulars  are  pretty  nearly  the  fame.  One  of  the  circum* 
ftances  which  moft  puzzled  me  to  reconcile  to  probability, 
was  that  of  the  horfes,  on  which  they  are  defcribed  as  riding 
down  to  the  fhore.  We  know  the  American  horfe  to  be  of 
European  breed ;  and,  in  fome  meafure,  to  be  degenerated 
from  the  original.  I  was  at  a  lofs,  therefore,  to  account  how 
an  horfe  of  not  more  than  fourteen  hands  high,  was  capable 
of  carrying  a  man  of  nine  feet;  or,  in  other  words,  an  animal 
almoft  as  large  as  itfelf.  But  the  wonder  will  ceafe,  when  we 
confider,  thatfo  fmall  abeaftas  an  afs,  will  carry  a  man  of  or- 
dinary iize,  tolerably  well ;  and  the  proportion  between  this, 
and  the  former  inftance,  is  tolerably  exact.  We  can  no  lon- 
ger, therefore,  refufe  our  aflent  to  the  exiftence  of  this  gigan- 
tic race  of  mankind ;  in  what  manner  they  are  propagated,  or 
under  what  regulations  they  live,  is  a  fubjecl:  that  remains  for 
future  inveftigation.  It  mould  appear,  however,  that  they  are  a 
wandering  nation,  changing  their  abode  with  the  courfe  of  the 
fun,  and  fhifting  their  fituation,  for  the  convenience  of  food, 
climate,  or  pafture. 

This  race  of  giants  are  defcribed  as  pofiefTed  of  great 
ftrength  ;  and,  no  doubt,  they  muft  be  very  different  from 
thofe  accidental  giants  that  are  to  be  feen  in  different  parts  of 
Europe.  Stature  with  thefe,  feems  rather  their  infirmity  than 
their  pride  ;  and  adds  to  their  burthen,  without  increafing 
their  ftrength.  Of  thofe  I  have  feen,  the  generality  were  ill- 
formed  and  unhealthful  $  weak  in  their  perfons,  or  incapable  of 
exerting  what  ftrength  they  were  poflefled  of.  The  fame  de- 
fects of  underftanding  that  attended  thofe  of  fupprefled  fta- 
ture,  were  found  in  thofe  who  were  thus  overgrown  :  they 
were  heavy,  phlegmatic,  ftupid,  and  inclined  to  fadnefs.  Their 
numbers,  however,  are  but  few  ;  and  it  is  thus  kindly  order- 
ed by  Providence,  that  as  the  middle  ftate  is  the  beft  fitted  for 
happinefs,  fo  the  middle  ranks  of  mankind  are  produced  in 
the  greateft  variety. 

However,  mankind  feems  naturally  to  have  a  refpecl:  for 
men  of  extraordinary  ftature  ;  and  it  has  been  a  fuppofition 
of  long  ftand  ing,  that  our  anceftors  were  much  taller,  as  well 
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Sis  much  more  beautiful  than  we.  This  has  been,  indeed,  a 
theme  of  poetical  declamation  from  the  beginning  ;  and  man 
was  fcarce  formed,  when  he  began  to  deplore  an  imaginary 
decay.  Nothing  is  more  natural  than  this  progrefs  of  the  mind, 
in  looking  up  to  antiquity  with  reverential  wonder.  Having 
been  accuftomed  to  compare  the  wifdom  of  our  fathers,  with 
our  own  in  early  imbecility,  the  imprefiion  of  their  fuperio- 
rity  remains  when  they  no  longer  exift,  and  when  we  ceafe 
to  be  inferior.  Thus,  the  men  of  every  age  confider  the  pall 
as  wifer  than  the  prefent;  and  the  reverence  feems  to  accu- 
mulate as  our  imaginations  afcend.  For  this  reafon,  we  allow 
remote  antiquity  many  advantages,  without  difputing  their 
title  :  the  inhabitants  of  uncivilized  countries  reprefent  them 
as  taller  and  ilronger  ;  and  the  people  of  a  more  polifhed 
nation,  as  more  healthy  and  more  wife.  Neverthelels,  thefc 
attributes  feem  to  be  only  the  prejudices  of  ingenious  minds  ; 
a  kind  of  gratitude,  which  we  hope  in  turn  to  receive  from 
pofterity.  The  ordinary  ftature  of  men,  mr.  Derham  obfervera, 
is,  in  all  probability,  the  fame  now  as  at  the  beginning.  The 
oldeft  meafure  we  have  of  the  human  figure,  is  in  the  monu- 
ment of  Cheops,  in  the  firil  pyramid  of  Egypt.  This  mufl 
have  fubfifted  many  hundred  years  before  the  times  of  Ho- 
mer, who  is  the  firft  that  deplores  the  decay.  This  monument, 
however,  fcarce  exceeds  the  meafure  of  our  ordinary  coffins : 
the  cavity  is  no  more  than  fix  feet  long,  two  feet  wide,  and 
deep  in -about  the  fame  proportion.  Several  mummies  alfo,  of 
a  very  early  age,  are  found  to  be  only  of  the  ordinary  ftature  ; 
and  mow  that,  for  thefe  three  thoufand  years  at  leaft,  men 
have  not  fufFered  the  leaft  diminution.  We  have  many  cor- 
roborating proofs  of  this,  in  the  ancient  pieces  of  armour 
which  are  dug  up  in  different  parts  of  Europe.  The  brafg 
helmet  dug  up  at  Medauro,  fits  one  of  our  men,  and  yet  is 
allowed  to  have  been  left  there  at  the  overthrow  of  Afdrubal. 
Some  of  our  fineft  antique  ftatues,  which  we  learn  from  Pli- 
ny, and  others,  to  be  exaclly  as  big  as  the  lift;,  ftill  continue 
to  this  day,  remaining  monuments  of  the  fuperior  excellence 
of  their  \vorkmen  indeed,  but  not  of  the  fupcriority  of  their 
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Mature.  We  may  conclude,  therefore,  that  men  have  been> 
in  all  ages,  pretty  much  of  the  fame  fize  they  are  at  prefent ; 
and  that  the  only  difference  muft  have  been  accidental,  or 
perhaps  national. 

As  to  the  fuperior  beauty  of  our  anceftors,  it  is  not  eafy 
to  make  the  comparifon  ;  beauty  feems  a  very  uncertain 
charm  ;  and  frequently  is  lefs  in  the  object,  than  in  the  eye 
of  the  beholder.  Were  a  modern  lady's  face  formed  exactly 
like  the  Venus  of  Medicis,  or  the  fleeping  veftal,  me  would 
fcarce  be  confidered  beautiful,  except  by  the  lovers  of  anti- 
quity, whom,  of  all  her  admirers,  perhaps,  (he  would  be  lea  ft 
defirous  of  pleafmg.  It  is  true,  that  we  have  fbme  diforders 
among  us  that  disfigure  the  features,  and  from  which  the  an- 
cients were  exempt  ;  but  it  is  equally  fo,  that  we  want  fome 
which  were  common  among  them,  and  which  were  equally 
deforming.  As  for  their  intellectual  powers,  thefe  alfo  were 
probably  the  fame  as  ours  :  we  excel  them  in  the  fciences, 
which  may  be  confidered  as  an  hiilory  of  accumulated  ex- 
perience ;  and  they  excel  us  in  the  poetic  arts,  as  they  had 
the  firft  rifling  of  all  the  (hiking  images  of  nature. 


CHAP.     XIII. 

Of  Mummies,   Wax-Works,   &c~ 

"Ik  yj"AN  is  *  not  content  with  the  ufual  term  of  life,  but 
J.VJL  he  is  willing  to  lengthen  out  his  exiftence  by  art ;  and 
although  he  cannot  prevent  death,  he  tries  to  obviate  his  dif- 
folution.  It  is  natural  to  attempt  to  preferve  even  the  mod 
trifling  relics  of  what  has  long  given  us  pleafure  ;  nor  does 
the  mind  feparate  from  the  body,  without  a  wifh,  that  even 
die  wretched  heap  of  duft  it  leaves  behind,  may  yet  be  re- 

*  This  chapter  I  have,  in  a  «reat  meafure,  tranflated  from  mr.  Daubentoru 
Whatever  is  added  from  others,  is  marked  with  inverted  ccmmas, 
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membered.  The  embalming,  practifed  in  various  nations* 
probably  had  its  rife  in  this  fond  defire  :  an  urn  filled  with 
afhes,  among  the  Romans,  ferved  as  a  pledge  of  continuing 
affection  ;  and  even  the  graffy  graves  in  our  own  church- 
yards, are  raifed  above  the  furface,  with  the  defire  that  the 
body  below  fhould  not  be  wholly  forgotten.  The  foul,  ar- 
dent after  eternity  for  itfelf,  is  willing  to  procure  even  for 
the  body,  a  prolonged  duration." 

But  of  all  nations,  the  Egyptians  carried  this  art  to  the 
highell  perfection  :  as  it  was  a  principal  of  their  religion,  to 
fappofe  the  foul  continued  only  coeval  to  the  duration  of  the 
body,  they  tried  every  art  to  extend  the  life  of  the  one,  by 
preventing  the  difTolution  of  the  other.  In  this  practice,  they 
were  exercifed  from  the  earlieft  ages  ;  and  the  mummies  they 
have  embalmed  in  this  manner,  continue  in  great  numbers  to 
the  prefent  day.  We  are  told,  in  Genefis,  that  Jofeph,  feeing 
his  father  expire,  gave  orders  to  his  phyficians  to  embalm  the 
body,  which  they  executed  in  the  compafs  of  forty  days, 
which  was  the  ufual  time  of  embalming.  Herodotus  olio, 
the  mod  ancient  of  the  prophane  hiftorians,  gives  us  a  copi- 
ous detail  of  this  art,  as  it  was  pradlifed,  in  his  time,  among 
the  Egyptians.  There  are  certain  men  among  them,  fays  he, 
who  praclife  embalming  as  a  trade  ;  which  they  perform  with 
all  expedition  poflible.  In  the  firit  place,  they  draw  out  the 
brain  through  the  noftrils,  with  irons  adapted  to  this  purpofe  ; 
and,  in  proportion  as  they  evacuate  it  in  this  manner,  they  fill 
up  the  cavity  with  aromatics  :  they  next  cut  open  the  belly, 
near  the  fides,  with  a  (harpened  ftone,  and  take  out  the  en- 
trails, which  they  cleanfe,  and  wafli  in  palm  oil  :  having  per- 
formed this  operation,  they  roll  them  in  aromatic  powder,  fill 
them  with  myrrh,  caflia,  and  other  perfumes,  except  incenfe  ; 
and  re-place  them,  fewing  up  the  body  again.  After  thefe 
precautions,  they  fait  the  body  with  nitre,  and  keep  it  in  the 
falting-place  for  feventy  days,  it  not  being  permitted  to  pre- 
ferve  it  fo  any  longer.  When  the  feventy  days  are  accom- 
pliihed,  and  the  body  warned  once  more,  they  fwathe  it  in 
bunds  made  of  linen,  which  have  been  dipt  in  a  gum 
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Egyptians  ufe  initead  of  fait.  When  the  friends  have 
the  body,  they  make  an  hollow  trough,  fomething  like  the 
{hape  of  a  man,  in  which  they  place  the  body  ;  and  this  they 
inclofe  in  a  box,  preferving  the  whole  as  a  moft  precious  re- 
lic, placed  againfl  the  wall.  Such  are  the  ceremonies  ufed 
with  regard  to  the  rich ;  as  for  thofe  who  are  contented  with 
an  humbler  preparation,  they  treat  them  as  follows :  they  fill 
a  fyringe  with  an  odoriferous  liquor  extracted  from  the  cedar 
tree,  and,  without  making  any  incifion,  injetr.  it  up  the  body 
of  the  deccafed,  and  then  keep  it  in  nitre,  as  long  as  in  the 
former  cafe.  When  the  time  is  expired,  they  evacuate  the 
body  of  the  cedar  liquor  which  had  been  injected  ;  and  fuch 
Is  the  effect  of  this  operation,  that  the  liquor  diffblves  the  in- 
teftines,  and  brings  them  away  :  the  nitre  alfo,  ferves  to  eat 
away  the  flefh  ;  and  leaves  only  the  fkin  and  the  bones  re- 
maining. This  done,  the  body  is  returned  to  the  friends,  and 
the  embalmer  takes  no  farther  trouble  about  it.  The  third 
method  of  embalming  thofe  of  the  meaneft  condition,  is 
merely  by  purging  and  cleanfmg  the  inteftines  by  frequent 
injections,  and  preferving  the  body  for  a  fimilar  term  in  nitre, 
at  the  end  of  which  it  is  reflored  to  the  relations. 

Diodorus  Siculus,  alfo,  makes  mention  of  the  manner  in 
which  thefe  embalmings  are  performed.  According  to  him, 
there  were  feveral  officers  appointed  for  this  purpofe  :  the 
firft  of  them,  who  was  called  the  fcribe,  marked  thofe  parts 
of  the  body,  on  the  left  fide,  which  were  to  be  opened  ;  the 
1  cutter  made  the  incifion  ;  and  one  of  thofe  that  were  to  fait 
it,  drew  out  all  the  bowels,  except  the  heart  and  the  kidnies  ; 
another  wafhed  them  in  palm-wine,  and  odoriferous  liquors  » 
afterwards,  they  anointed  for  above  thirty  days,  with  cedar, 
gum,  myrrh,  cinnamon,  and  other  perfumes.  Thefe  aromatics 
preferved  the  body  entire  for  a  long  time,  and  gave  it  a  very 
agreeable  odour.  It  was  not  in  the  lead  disfigured  by  this 
preparation  j  after  which  it  was  returned  to  the  relations,  who 
kept  it  in  a  coffin,  placed  upright  againft  the  wall. 

Moft  of  the  modern  writers  who  have  treated  on  this  fub* 
,  have  merely  repeated  what  has  been  faid  by  Herodotus  ^ 
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and  if  they  add  any  thing  of  their  own,  it  is  but  merely  from 
conjecture.  Dumont  obferves,  that  it  is  very  probable,  that 
aloes,  bitumen,  and  cinnamon,  make  a  principal  part  of  the 
compofition  which  is  ufed  on  this  occafion:  he  adds  that  af- 
ter embalming,  the  body  is  put  into  a  coffin,  made  of  the  fy- 
camore  tree,  which  is  almoft  incorruptible.  Mr.  Grew  re- 
marks, that  in  an  Egyptian  mummy,  in  the  pofleffion  of  the 
Royal  Society,  the  preparation  was  fo  penetrating,  as  to  en- 
ter into  the  very  fubftance  of  the  bones,  and  render  them  fo 
black,  that  they  feemed  to  have  been  burnt.  From  this,  he  is 
induced  to  believe,  that  the  Egyptians  had  a  cuftom  of  embalm- 
ing their  dead,  by  boiling  them  in  a  kind  of  liquid  prepara- 
tion, until  all  the  aqueous  parts  of  the  body  were  exhaled 
away,  and  until  the  oily  or  gummy  matter  had  penetrated 
throughout.  He  propofes,  in  confequence  of  this,  a  method 
of  macerating,  and  afterwards  of  boiling  the  dead  body  in  oil 
of  walnut. 

I  am,  for  my  own  part,  of  opinion,  that  there  were  feveral 
ways  of  preferving  dead  bodies  from  putrefaction;  and  that 
this  would  be  no  difficult  matter,  fmce  different  nations  have 
all  fucceeded  in  the  attempt.  We  have  an  example  of  this 
kind  among  the  Guanches,  the  ancient  inhabitants  of  the 
ifland  of  Teneriffe.  Thofe  who  furvived  the  general  deftruc- 
tion  of  this  people,  by  the  Spaniards,  when  they  conquered 
this  ifland,  informed  them,  that  the  art  of  embalming  was 
ftill  preferved  there  ;  and  that  there  was  a  tribe  of  priefts 
among  them,  poflefTed  of  the  fecret,  which  they  kept  con- 
cealed as  a  facred  myftery.  As  the  greateft  part  of  the  na- 
tion was  dcflroyed,  the  Spaniards  could  not  arrive  at  a  com- 
plete knowledge  of  this  art  ;  they  only  found  out  a  few  of 
the  particulars.  Having  taken  out  the  bowels,  they  waflied 
the  body  feveral  times  in  a  lee,  made  of  the  dry  bark  of  the 
pine-tree,  warmed  during  the  fummer,  by  the  fun,  or  by  a 
ftove  in  the  winter.  They  afterwards  anointed  with  butter, 
or  the  fat  of  bears,  which  they  had  previoufly  boiled  with  rdo- 
riferous  herbs,  fuch  as  foge  and  lavender.  After  this  unction, 
they  fufrered  the  body  to  dry  ;  and  then  repeated  the  operation, 
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•as  often  as  it  was  neceliTary,  until  the  whole  fubflance  was 
impregnated  with  preparation.  When  it  was  become  very 
light,  it  was  then  a  certain  fign  that  it  was  fit,  and  properly 
-prepared.  They  then  rolled  it  up  in  the  dried  fkins  of  goats  ; 
which,  when  they  had  a  mind  to  fave  expenfe,  they  fuffered 
to  remain  with  the  hair  ilill  growing  upon  them.  Purchas  af- 
fures  us,  that  he  has  feen  mummies  of  this  kind  in  London ; 
and  mentions  the  name  of  a  gentleman  who  had  feen  feveral 
of  them  in  the  ifland  of  Teneriffe,  which  were  fuppofed  to  have 
been  two  thoufand  years  old  ;  but  without  any  certain  proofs 
of  fuch  great  antiquity.  This  people,  who  probably  came  firft 
from  the  coafts  of  Africa,  might  have  learned  this  art  from 
the  Egyptians,  as  there  was  a  traffic  carried  on  from  thence 
into  the  mod  internal  parts  of  Africa. 

Father  Acofta,  and  GarcilaiTo  de  la  Vega,  make  no  doubt 
but  that  the  Peruvians  understood  the  art  of  preferving  their 
dead  for  a  very  long  fpace  of  time.  They  affert  their  having 
feen  the  bodies  of  feveral  Incas,  that  were  perfectly  preferved. 
They  ftill  preferved  their  hair,  and  their  eye-brows  ;  but  they 
had  eyes,  made  of  gold,  put  in  the  places  of  thofe  taken  out. 
They  were  clothed  in  their  ufual  habits,  and  feated  in  the 
manner  of  the  Indians,  their  arms  placed  on  their  breads. 
Garcilaflb  touched  one  of  their  fingers,  and  found  it  appa- 
rently as  hard  as  wood  ;  and  the  whole  body  was  not  heavy 
enough  to  over-burthen  a  weak  man,  who  mould  attempt  to 
carry  it  away.  Acofta  prefumes,  that  thefe  bodies  were  em- 
balmed with  a  bitumen,  of  which  the  Indians  knew  the  pro- 
perties. Garcilaflb,  however,  is  of  a  different  opinion,  as  he 
faw  nothing  bituminous  about  them  ;  but  he  confefles,  that 
he  did  not  examine  them  very  particularly  ;  and  he  regrets  his 
not  having  enquired  into  the  methods  ufed  for  that  purpofe. 
He  adds  that,  being  a  Peruvian,  his  countrymen  would  not 
have  fcrupled  to  inform  him  of  the  fecret,  if  they  really  had 
it  ftill  among  them. 

GarcilaiTo,  thus  being  ignorant  of  the  fecret,  makes  ufe  of 
fome  inductions,  to  throw  light  upon  the  fubjecl  ;  he  afTerts, 
that  the  air  is  fo  dry  and  fo  cold  at  Cufco,  that  fleih  dries  there 


ANIMAL  S. 

like  wood,  without  corrupting  :  and  he  is  of  opinion,  that 
they  dried  the  body  in  fnow,  before  they  applied  the  bitumen  : 
he  adds,  that  in  the  times  of  the.  Incas,  they  ufually  dried  the 
flefh  which  was  defigned  for  the  ammunition  of  the  army ; 
and  that  when  they  had  loft  their  humidity,  they  might  be. 
kept  without  fait,  or  any  other  preparation. 

It  is  faid,  that  at  Spitfbergcn,  which  lies  within  the  arclic 
circle,  and,  confequently,  in  the  coldeft  climate,  bodies  never 
corrupt,  nor  fuller  any  apparent  alteration,  even  though  buried 
for  thirty  years  :  nothing  corrupts  or  putrefies  in  that  climate  ; 
the  wood  which  has  been  employed  in  building  thofe  houfes 
where  the  train-oil  is  feparated,  appears  as  frefli  as  on  the 
day  it  was  firft  cut. 

If  exceflive  cold,  therefore,  be  thus  capable  of  preferving^ 
bodies  from  corruption,  it  is  not  lefs  certain,  that  a  great  de- 
gree of  drynefs,  produced  by  heat,  produces  the  fame  effecl:. 
It  is  well  known,  that  the  men  and  animals  that  are  buried  in 
the  fands  of  Arabia,  quickly  dry  up,  and  continue  in  prefer- 
vation  for  feveral  ages,  as  if  they  had  been  actually  embalmed. 
It  has  often  happened,  that  whole  caravans  have  periihed  in 
crofling  thofe  deferts,  either  by  the  burning  winds  that  infeft 
them,  or  by  the  fands  which  are  raifed  by  the  tempeft,  and 
overwhelm  every  creature  in  certain  ruin.  The  bodies  of  thofe 
perfons  are  preferved  entire  ;  and  they  are  often  found  ia 
this  condition  by  fome  accidental  paflenger.  Many  authors 
both  ancient  and  modern,  make  mention  of  fuch  mummies 
as  thefe ;  and  Shaw  fays,  that  he  has  been  afTured,  that  num- 
bers of  men,  as  well  as  other  animals,  have  been  thus  pre- 
ferved, for  times  immemorial,  in  the  burning  fands  of  Sai- 
bah,  which  is  a  place,  he  fuppofes,  fituate  between  Rafem  and 
Egypt. 

The  corruption  of  dead  bodies,  being  entirely  caufed  by 
the  fermentation  of  the  humours,  whatever  is  capable  of  hin- 
dering or  retarding  this  fermentation,  will  contribute  to  their 
prefervation.  Both  heat  and  cold,  though  fo  contrary  in  them- 
lelves,  produce  fimiiar  efredts  in  this  particular,  by  drying  up 
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the  humours.  The  cold  in  condenfing  and  thickening  them, 
and  the  heat  in  evaporating  them  before  they  have  time  to  act 
upon  the  folids.  But  it  is  neceffary  that  thefe  extremes  fhould 
be  conftanc ;  for,  if  they  fucceed  each  other  fo  as  that  cold 
fhall  follow  heat,  or  drynefs  humidity,  it  muft  then  neceflarily 
happen,  that  corruption  muft  enfue.  However,  in  temperate 
climates,  there  are  natural  caufes  capable  of  preserving  dead 
bodies  ;  among  which  we  may  reckon  the  qualities  of  the  earth 
in  which  they  are  buried.  If  the  earth  be  drying  and  aftrin- 
gent,  it  will  imbibe  the  humidity  of  the  body  ;  and  it  may  be 
probably  for  this  reafon  that  the  bodies  buried  in  the  monaftery 
of  the  Cordeliers,  at  Thouloufe  do  not  putrify,  but  dry  in 
fuch  a  manner  that  one  may  lift  them  up  by  one  arm. 

The  gums,  refms,  and  bitumens,  with  which  dead  bodies 
are  embalmed,  keep  off  the  impreffions  which  they  would  elfe 
receive  from  the  alteration  of  the  temperature  of  the  air  ;  and 
ftill  more,  if  a  body  thus  prepared,  be  placed  in  a  dry  or  burn- 
ing fand,  the  mod  powerful  means  will  be  united  for  its  pre- 
fervation.  We  are  not  to  be  furprized,  therefore,  at  what  we 
are  told  by  Chardin,  of  the  county  of  Chorofan,  in  Perfia. 
The  bodies  which  have  been  previoufly  embalmed,  and  buried 
in  the  fands  of  that  country,  as  he  allures  us,  are  found  to  pe- 
trify, or,  in  other  words,  to  become  extremely  hard,  and  are 
preferved  for  feveral  ages.  It  is  aflerted  that  fome  of  them 
have  continued  for  a  thoufand  years. 

The  Egyptians,  as  has  been  mentioned  above,  fwathed  the- 
body  with  linen  bands,  and  enclofed  it  in  a  coffin ;  however, 
it  is  probable  that,  with  all  thefe  precautions,  they  would  not 
have  continued  till  now,  if  the  tombs,  or  pits,  in  which  they 
were  placed,  had  not  been  dug  in  a  dry  chalky  foil,  which  was 
not  fufceptible  of  humidity,  and  which  was,  befides,  covered 
over  with  a  dry  fand  of  feveral  feet  thicknefs. 

The  fepulchres  of  the  ancient  Egyptians  fubfift  to  this  day. 
Moft  travellers  who  have  been  in  Egypt,  have  defcribed  thofe 
of  ancient  mummies,  and  have  feen  the  mummies  interred 
there.  Thefe  catacombs  are  within  two  leagues  of  the  ruins 
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»r  this  city,  nine  leagues  from   Grand  Cairo,  and  about  two 
miles  from  the  village  of  Zaccara.    They  extend  from  thence 
to  the  Pyramids  of  Pharaoh,  which  are  about  eight  miles  dif- 
tant.  Thcfe  fepulchres  lie  in  a  field,  covered  with  a  fine  run- 
ning  fand,   of'a  ycllowifh  colour.    The  country  is  dry  and 
hilly ;  the   entrance  of  the  tomb   is  choaked   up  with  fand  ; 
there  are  many  open,  but  feveral  more  that  are  ftill  conceal- 
ed. The  inhabitants  of  the  neighbouring  village  have  no  other 
commerce,  or  method  of  fubfifting,  but  by  feeking  out  mum- 
mies, and   felling  them  to  fuch  ftrangers  as  happen  to  be  at 
Grand  Cairo,  "  This  commerce,  fome  years  ago,  was  not  on- 
ly a  very  common,  but  a  very  gainful  one.  A  complete  mum- 
my was  often   fold  for  twenty  pounds  :  but  it  muft  not  be 
fuppofed  that  it  was  bought  at  fuch  an  high  price  from  a  mere 
pallion  for  antiquity  ;  there  were  much  more  powerful  mo- 
tives for  this  traffic*    Mummy  at  that  time  made  a  confidera- 
ble  article  in  medicine  ;  and  a  thoufand  imaginary  virtues 
were  afcribed  to  it,  for  the  cure  of  mod  diforders,  particu- 
larly of  the   paralytic  kind.    There   was  no  (hop,  therefore, 
without  mummy  in  it  ;  and  no  phyfician   thought   he  had 
properly  treated  his  patient,  without  adding  this  to  his  pre- 
fcription.     Induced  by  the  general  repute,  in  which  this  fup- 
pofed drug  was  at  that  time,  feveral  Jews,  both  of  Italy  and 
France,   found  out  the  art  of  imitating  mummy  fo  exactly, 
that  they,  for  a  long  time,  deceived  all  Europe.  This  they  did 
by  drying  dead  bodies   in  ovens,   after  having  prepared  them, 
with  myrrh,  aloes,  and  bitumen.    Still,  however,  the  requeft. 
for   mummies   continued,   and  a  variety  of  cures  were  daily 
afcribed  to  them.    At  length  Parceus  wrote  a  treat! fe  on  their 
total  inemcacy  in  phyfic  ;  and  mowed  their  abufe  in  loading 
the  ftomach,  to  the  exclufion  of  more  efficacious  medicines. 
From  that  time,  therefore,  their  reputation  began  to  decline  ; 
the  Jews  difcontinued   their  counterfeits,   and  the  trade  re- 
turned  entire   to  the   Egyptians,   when  it  \v  as  of  no  longer 
value.  The  induflry  of  feeking  after  mummies  is  now  totally 
relaxed,  their  price  merely  arbitrary^  and  jult  what  the  curi- 
ous are  willing  to  give." 

VOL.  I.  3  & 
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In  feeking  for  mummies,  they  firft  clear  away  trie  fand, 
xv'hich  they  may  do  for  weeks  together,  without  finding  what 
they  want.  Upon  coming  to  a  little  fquare  opening,  of  about 
eighteen  feet  in  depth,  they  defcend  into  it,  by  holes  for  th« 
feet,  placed  at  proper  intervals  •,  and  there  they  are  fure  of 
finding  what  they  feek  for.  Thefe  caves,  or  wells,  as  they  call 
them  there,  are  hollowed  out  of  white  free- (lone,  which  is 
found  in  all  this  country,  a  few  feet  below  the  covering  of  fand. 
When  one  gets  to  the  bottom  of  thefe,  which  are  fometimes 
forty  feet  below  the  furface,  there  are  feveral  fquare  openings, 
on  each  fide,  into  paffages  of  ten  or  fifteen  feet  wide,  and 
thefe  lead  to  chambers  of  fifteen  or  twenty  feet  fquare.  Thefe 
are  all  hewn  out  into  the  rock;  and  in  each  of  the  catacombs 
are  to  be  found  feveral  of  thefe  apartments,  communicating 
with  each  other.  They  extend  a  great  way  under  ground,  fo 
as  to  be  under  the  city  of  Memphis,  and  in  a  manner  to 
undermine  its  environs-. 

In  fome  of  the  chambers,  the  walls  are  adorned  with  figures 
and  hieroglyphics  ;  in  others,  the  mummies  are  found  in 
tombs,  round  the  apartment  hollowed  out  in  the  rock.  Thefe 
tombs  are  upright,  and  cut  into  the  ihape  of  a  man,  with  his 
arms  ftretched  cut.  There  are  dill  others  found,  and  thefe  in 
the  greateil  number,  in  wooden  coffins,  or  in  cloths  covered 
with  bitumen.  Thefe  coffins,  or  wrappers,  are  all  over  co- 
vered with  a  variety  of  ornaments.  There  are  fome  of  them 
painted,  and  are  adorned  with  figures,  fuch  as  that  of  death, 
and  the  leaden  feals,  on  which  feveral  characters  are  en- 
graven. Some  of  thefe  coffins  are  carved  into  the  human 
fhape  ;  but  the  head  alone  is  diftinguifhable  ;  the  reft  of  the 
body  is  all  of  a  piece,  and  terminated  by  a  pedeftal,  while  there 
are  fome  with  their  arms  hanging  down ;  and  it  is  by  thefe 
marks  that  the  bodies  of  perfons  of  rank  are  dillinguifhed 
from  thofe  of  the  meaner  order.  Thefe  are  generally  found 
lying  on  the  floor,  without  any  profufion  of  ornaments  ;  and, 
in  fome  chambers,  the  mummies  are  found  indifcriminately 
piled  upon  each  other,  and  buried  in  the  fand. 

Many  mummies  are  found  lying  on  their  backs  j  their  heads 
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turned  to  the  north,  and  the  hands  placed  on  the  belly.  The 
bands  of  linen,  with  which  rhefe  are  fwathed,  are  found  to  be 
more  than  a  thoufand  yards  long  ;  and,  of  confequence,  the 
number  of  circumvolutions  they  make  about  the  body  muit 
have  been  amazing.  Thcfe  were  performed  by  beginning  at 
the  head,  and  ending  at  the  feet  ;  but  they  contrived  it  ib  as 
to  avoid  covering  die  face.  However,  when  the  face  is  entirely 
uncovered,  it  moulders  into  dud  immediately  upon  the  ad  mil- 
Con  of  the  air.  When,  therefore,  it  is  preferred  entire,  a  flight 
covering  of  cloth  is  fo  difpofed  over  it,  as  that  the  ihape  of 
the  eye,  the  nofe,  and  the  mouth,  are  feen  under  it.  Some 
mummies  have  been  found  with  a  long  beard,  and  hair  that 
reached  down  to  the  mid-leg,  nails  of  a  furprizing  length, 
and  fome  gilt,  or  at  lead  painted  of  a  gold  colour.  Some  are 
found  with  bands  upon  the  bread,  covered  with  hieroglyphics, 
in  gold,  filver,  or  in  green  j  and  fome  with  tutelary  idols, 
and  other  figures  of  jafper,  within  their  body.  A  piece  of 
gold,  alfo,  has  often  been  found  under  their  tongues,  of  about 
two  piftoles  value  ;  and,  for  this  reafon,  the  Arabians  fpoil 
all  the  mummies  they  meet  with,  in  order  to  get  at  the  gold. 

But,  although  art,  or  accident,  has  thus  been  found  to  pre- 
ferve  dead  bodies  entire,  it  muft  by  no  means  be  fuppofed  that 
it  is  capable  of  preferving  the  exa&  form  and  lineaments  of 
the  deceafed  perfon.  Thofe  bodies  which  are  found  dried 
away  in  the  defarts,  or  in  fome  particular  church-yards,  are 
totally  deformed,  and  fcarce  any  lineaments  remain  of  their 
external  flructure.  Nor  are  the  mummies  preferved  bv  em- 
balming, in  a  better  condition.  The  flefh  is  dried  away,  har- 
dened, and  hidden  under  a  variety  of  bandages  ;  the  bowels, 
as  we  have  feen,  are  totally  removed  ;  and  from  hence,  in  the 
moil  perfect  of  them,  we  fee  only  a  fiinpelefs  mafs  of  (kin 
difcoloured;  and  even  the  features  fcarce  diftinguifhable.  The 
art  is,  therefore,  an  effort  rather  of  preferving  the  fubftance 
than  the  likenefs  of  the  deceafed  ;  and  has,  confequently, 
not  been  brought  to  its  liigheft  pitch  of  perfection  :  it  ap- 
pears from  a  mummy,  not  long  fince  dug  up  in  France,  that 
the  art  of  embalming  was  more  completely  underftood  in  '.he 
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weftern  world  than  even  in  Egypt  itfelf.  This  mummy,  which 
was  dug  up  at  Auvergne,  was  an  amazing  inftance  of  their 
fkill,  and  is  one  of  the  moft  curious  reliques  in  the  art  of 
prefervation.  As  fome  peafants,  in  that  part  of  the  work?, 
were  digging  in  a  field  near  Rion,  within  about  twenty-fix 
paces  of  the  highway,  between  that  and  the  river  Artier,  they 
difcovered  a  tomb,  that  was  .about  a  foot  and  a  half  beneath 
the  furtace.  It  was  compofed  only  of  two  ftones  ;  one  of 
which  formed  the  body  of  the  fepulchre,  and  the  other  the 
cover.  This  tomb  was  of  freeftone  ;  feven  feet  and  a  half 
long,  three  feet  and  a  half  broad,  and  about  three  feet  high. 
It  was  of  rude  workmanmip  ;  the  cover  had  been  polifhed, 
but  was  without  figure  or  infcription  :  within  this  tomb  was 
placed  a  leaden  coffin,  four  feet  feven  inches  long,  fourteen 
inches  broad,  and  fifteen  high.  It  was  not  made  coffin  fafhion, 
but  oblong  like  a  box,  equally  broad  at  both  ends,  and  cover- 
ed with  a  lid  that  fitted  like  a  fnuff-box,  without  a  hinge. 
This  cover  had  two  holes  in  it,  each  of  about  two  inches 
long,  and  very  narrow,  filled  with  a  fubftance  refembiing  but- 
ter ;  but  for  what  purpofe  intended  remains  unknown.  With- 
in this  coffin  was  a  mummy,  in  the  higheft  and  moft  perfect 
prefervation.  The  internal  fides  of  the  coffin  were  filled  with 
an  aromatic  fubftance,  mingled  with  clay.  Round  the  mum- 
my was  wrapped  a  coarfe  cloth,  in  form  of  a  napkin ;  under 
this  were  two  fhirts,  or  fhrouds,  of  the  moft  exquiiite  tex- 
ture ;  beneath  thefe  a  bandage,  which  covered  all  parts  of  the 
body,  like  an  infant  in  fwaddling  cloths  ;  ftill,  under  this 
general  bandage,  there  was  another,  which  went  particularly 
round  the  extremities,  the  hands  and  the  legs.  The  head  was 
covered  with  two  caps  •,  the  feet  and  hands  were  without 
any  particular  bandages  ^  and  the  whole  body  was  covered 
with  an  aromatic  fubftance,  an  inch  thick.  When  thefe  were 
removed,  and  the  body  expofed  naked  to  view,  nothing  could 
be  more  aftoniming  than  the  prefervation  of  the  whole,  and 
the  exact  refemblance  it  bore  to  a  body  that  had  but  juft  been 
dead  a  day  or  two  before.  It  appeared  well  proportioned,  ex- 
cept that  the  head  was  rather  large,  and  the  feet  fmall.  The 
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fkm  had  all  the  pliancy  and  colour  of  a  body   I 
the  vii  age,  however,  was  of  a  brownilh  hue.    The  1., 
ded  to  the  touch  ;  all  the  joints  were  flexible,  excep, 
the  legs  and   feet  ;  the  fingers  flretched  forth  of  them:" 
when  bent  inwards.  The  n.iiis  (till  continue-:  :   ;:nd  ail 

the  marks  of  the  joints,  both  in  the  fingers,  the  palms  oi" 
hands,   and  the  foles  of  the  feet,  remained  per  fed  iy  viable. 
The   bones  of  the   arms  and  legs  were  foft  and  pliant ;   but, 
on   the  contrary,  thofe  of  the  fkull  preferred  their 
the  hair,  which  only  covered  the  back  of  the  head,  was  ot  a 
chefnut  colour,  and  about  two  inches  lc-  .um 

at  top  was  feparated  from  the  ikull,  by  an  incifion,   i.i  ; 
to  open  that  for  the  introducing  proper  aromatics  in  the  • 
of  the  brain,  where  they  were  found  mixed  with  clay.  T;  e 
teeth,  the  tongue,  and  ears,  were  all  preferred   in 
form.  The  inteftines  were  not  taken  out  of  the  body,  but  re- 
mained pliant  and  entire,  as  in  a  frefli  fubjecl  ;  and  the  breait 
was  made   to  rife   and  fall  like  a  pair  of  bellows.    The 
balming   preparation   had  a  very  ftrong  and  pungent  fmell, 
which  the  body  preferred  for  more  than  a  month  after  it  wa-s 
cxpofed  to  the  air.    This  odour  was  perceived  wherever  the 
mummy  was  laid  ;  although  it  remained  there  but  a  very  ' 
time,  it  was  even  pretended  that  the  pe^/mt;  of  the  n^ 
bouring  villages  were   incommoded  by   it.     If  one   touched 
cither  the  mummy,  or  any  part  of  the  preparation,  the  hands 
fmelt  of  it  for  feveral  hours  after,  although  wafhcd  \vith 
ter,  fpirit  of  wine,  or  vinegar.  This  mummy,  having  re  ma": 
expofed  for  fome  months  to  the  curiofity  of  the  public,  b 
to  f lifter  fome   mutilations.     A  part  of  the  ikin  of  the  ; 
head  was  cut  oft';  all  its  teeth  were  dnr.vn  out,  •  at- 

tempts  were  made  to  pull  away  the  tongue.  It  was,  there- 
fore, put  into  a  g1.  .  and  Ihortly  after  traufmitted  to  the 
king  of  France's  cabinet,  at  Paris. 

There  are  many  reafons  to  believe  this  to  be  the  body  of  a 
perfon  of  the  highcfl  diftindlion  ;  however,  no  marks  remain 
to  a  flu  re  us  cither  of  the  quality  of  the  perfon,  or  the  time 
cf  his  deceafe.  There  only  are  to  be  feen  fome  irregular  ii- 
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gures  on  the  coffin  ;  one  of  which  reprefents  a  kind  of 
There  were  alfo  fome  fmgular  characters  upon  the  banda- 
ges, which  were  totally  defaced  by  thofe  who  had  torn  them 
a\vay.  However,  it  fhould  feem  that  it  had  remained  for  feve- 
ral  ages  in  this  (rate  ;  fince  the  firft  years  immediately  fuc- 
ceeding  the  interment,  are  ufually  thofe,  in  which  the  body 
is  molt  liable  to  decay.  It  appears  alfo  to  be  a  much  more  per- 
fect method  of  embalming  than  that  of  the  Egyptians,  as  in 
this  the  flefli  continues  with  its  natural  elafticity  and  colour, 
the  bcvrels  remain  entire,  and  the  joints  have  almoft  the  pli- 
ancy which  they  had  when  the  perfon  was  alive.  Upon  the 
•\vhole,  it  is  probable  that  a  much  lefs  tedious  preparation  than 
that  ufed  by  the  Egyptians  would  have  fufficed  to  keep  the 
body  from  putrefaction  j  and  that  an  injection  of  petreoleura 
inwardly,  and  a  layer  of  afphaltum  without,  would  have  fuf- 
iiced  to  have  made  a  mummy  ;  aad  itis  remarkable,,  that  Au- 
vergne,  where  this  was  found,  affords  thefe  two  fubftances  in 
fumcient  plenty.  This  art,  therefore,  might  be  brought  to 
greater  perfection  than  it  has  arrived  at  hitherto,  were  the 
art  worth  preferving.  But  mankind  have  long  fince  grown 
wifer  in  this  refpect  ;  and  are  contented  no  longer  to  keep 
by  them  a  deformed  carcafe,  which,  inftead  of  aiding  their 
magnificence,  mull  only  ferve  to  mortify  their  pride. 


CHAP.         XIV. 

Of  Animals. 

LEAVING  man,  we  now  defcend  to  the  lower  ranks  of 
animated  nature,  and  prepare  to  examine  the  life,  man- 
ners and  characters  of  thefe  our  humble  partners  in  the  crea- 
tion. But,  in  fuch  a  wonderful  variety  as  is  difrufcd  around 
us,  where  mail  we  begin  ?  the  number  of  beings  endued  with 
life  as  well  as  we,  feems,  at  firil  view,  infinite.  Not  only  the 
foreft,  the  waters,  the  air,  teems  with  animals  of  various  kinds  ; 
but  alinoft  every  vegetable,  every  leaf,  has  millions  of  minute 
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inhabitants,  each  of  which  fill  up  the  circle  of  its  allotted  life, 
and  fome  of  which  are  found  objetls  of  the  greateft  curiofity. 
In  this  feeming  exuberance  of  animals,  it  is  natural  enough 
for  ignorance  to  lie  down  in  hopekfs  uncertainty,  and  to  de- 
clare what  requires  labour  to  particularize  to  be  utterly  in- 
fcrutablc.  It  is  otherwife,  however,  with  the  acYive  and  fearch- 
ing  mind  ;  no  \vay  intimidated  with  the  immenfe  variety,  it 
begins  the  tafk  of  numbering,  grouping  and  clafling  all  the 
various  kinds  that  fall  within  its  notice  ;  finds  every  day  new 
relations  between  the  feveral  parts  of  the  creation,  acq- 
the  art  of  confidering  feveral  at  a  time  under  one  point  of 
view  ;  and,  at  lafly.  begins  to  find  that  the  variety  is  neither 
fo  great  nor  fo  infcrutable  as  was  at  firft  imagined.  As  in  a 
clear  night,  the  number  of  the  fhrs  feems  infinite  ;  yet,  if  we 
feduloufly  attend  to  each  in  its  place,  and  regularly  clafs  them, 
they  will  foon  be  found  to  diminifn,  and  come  within  a  very 
fcanty  computation* 

Method,  therefore,  is  one  of  the  principal  helps  in  natural 
hiftory,  and  without  it  very  little  progrefs  can  be  made  in  this 
fcience.  It  is  by  that  alone  we  can  hope  to  diiTipate  that  glare, 
if  I  may  fo  exprefs  it,  that  arifes  from  a  multiplicity  of  objects  at 
once  prefenting  themfelves  to  the  view.  It  is  method  that  fixes 
the  attention  to  one  point,  and  leads  it,  by  flow  and  certain  de- 
grees, to  leave  no  part  of  nature  unobferved. 

All  nauralifts,  therefore,  have  been  very  careful  in  adopting 
fome  method  of  clafling or  grouping  the  feveral  parts  of  nature; 
and  fome  have  written  books  of  natural  hiflory  with  no  other 
view.  Thefe  methodical  divilions  fome  have  treated  with  con- 
tempt*, not  confidering  that  books,  in  general,  are  written  with 
oppofite  views  :  fome  to  be  read,  and  fome  only  to  be  occafion- 
ally  confulted.  The  methodifts,  in  natural  hiftory,  feem  to  be 
content  with  the  latter  advantage  ;  and  have  facrificed  to  order 
alone,  all  the  delights  of  the  fubjeft,  all  the  arts  of  heightening, 
awakening,  or  continuing  curiofity.  But  they  certainly  have  the 
fame  ufe  in  fcience  that  a  dictionary  has  in  language;  but  with 
this  difference,  that  in  a  di^ionary  we  proceed  from  the  name- 

*  Mr.  Buffon  in  his  Introduction,  &c. 
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to  the  definition:  in  a  fyftem  of  natural  hiftory,  we  proceed 
from  the  definition  to  find  out  the  thing.  Without  the  aid  of 
fyftem,  nature  muft  ftill  have  lain  undiftinguifhed,  like  furni- 
ture in  a  1  umber-room  ;  every  thing  we  wifh  for  is  there,  in* 
cieed  :  but  we  know  not  where  to  find  it.  If,  for  inftance,  in  a 
morning  excurfion,  I  find  a  plant,  or  an  infeft,  the  name  of 
which  I  defire  toiearn;  or,  perhaps,  am  curious  to  know  whe* 
ther  already  known  ;  in  this  enquiry,  I  can  expect  information 
only  from  one  of  thefe  fyftems,  which,  being  couched  in  a 
methodical  form,  quickly  direas  me  to  what  I  feek  for.  Thus 
we  will  mppofe  that  our  enquirer  has  met  with  a  fpider,  and 
that  he  has  never  feen  fuch  an  infect  before.  He  is  taught 
by  the  writer  of  a  fyftem  *  to  examine  whether  it  has 
wings,  and  he  finds  that  it  has  none.  He  therefore  is  to  look 
for  it  among  the  winglefs  infects,  or  the  aptera,  as  he  calls 
them;  he  then  is  to  fee  whether  the  head  and  bread  make  one 
part  of  the  body,  or  are  difunited  :  he  finds  they  make  one  : 
he  is  then  to  reckon  the  number  of  feet  and  eyes,  and  he  finds 
that  it  has  eight  of  each.  The  infect,  therefore,  muft  be  either 
a  fcorpion  or  a  fpider  ;  but  he  laftly  examines  its  feelers,  which 
he  finds  clavated,  or  clubbed  ;  and,  by  all  thefe  marks,  he  at  hit 
difcovers  it  to  be  a  fpider.  Of  fpiders,  there  are  forty-feven 
forts  ;  and,  by  reading  the  defcription  of  each,  the  enquirer  will 
learn  the  name  of  that  which  he  defires  to  know.  "With  the 
name  of  the  infect,  he  is  alfo  directed  to  thofe  authors  that 
have  given  any  account  of  it,  and  the  page  where  that  account 
is  to  be  found  ;  by  this  means,  he  may  know  at  once  what  has 
been  faid  of  that  animal  by  others,  and  what  there  is  of  novelty 
in  the  refult  of  his  own  refearches. 

From  hence,  therefore,  it  will  appear,  how  ufeful  thofe  fyf- 
tems in  natural  hiftory  are  to  the  enquirer ;  but  having  given 
them  all  their  merit,  it  would  be  wrong  not  to  obferve,  that  they 
have  in  general  been  very  much  abufed.  Their  authors,  in  ge- 
neral, feem  to  think  that  they  are  improvers  of  natural  hiftory, 
when,  in  reality,  they  are  but  guides  :  they  feem  to  boaft  that 
they  are  adding  to  our  knowledge,  while  they  are  only  arrang- 
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.'.  Thefe  authors  alfo  feem  to  think  that  the  reading  of 
their  works  and  fyftems,  is  the  belt  method  to  attain  a  know- 
ledge of  nature  ;  but  fetting  afide  the  impo  Jibility  of  getting 
through  the  whole  volumes  of  a  dry,  long  catalogue,  the  multi- 
plicity of  whofc  contents  is  too  great  even  for  the  ftrongeft  me- 
mory; fuch  works  rather  tell  us  the  names  than  the  hiitory  of 
the  crca'  'cii re  to  enquire  after.  In  thefe  dreary  pages, 

every 'iiifedr,,  or  plant,  that  has  a  name,  makes  as  diilinguiihed 
a  figure  as  the  molt  wonderful,  or  the  moil  ufeful.  The  true 
end  of  ftudying  nature  is  to  make  a  juft  felcclion,  to  find  thofe 
parts  of  it  that  mo  ft  conduce  to  our  pleafure  or  convenience, 
and  to  leave  the  reft  in  greater  neglect.  But  thefe  fyftems,  em- 
ploying the  fame  ocjnve  of  attention  upon  all,  give  us  no  op- 
portunities of  know""  •;  v.-h'ch  mod  deferves  attention  ;  and  he 
who  has  gained  his  knowledge  from  fuch  fyftems  only,  has  his 
memory  crouded  with  a  number  of  trifling,  or  minute  particu- 
lars, which  it  fhouM  be  his  bufi^efc  and  his  labour  to  forget. 
Thefe  books,  as  was  faid  before,  are  ufeful  to  be  confulted,  but 
they  are  very  unnecefTary  to  be  read  ;  no  enquirer  in  nature 
fhould  be  without  one  of  them  ;  and,  without  any  doubt,  Lin- 
nseus  deferves  the  preference. 

One  fault  more,  in  almoft  all  thefe  fyftemat:c  writers,  and 
that  which  leads  me  to  the  fubjecl:  of  the  prefeht  chapter,  is, 
that  feeing  the  neceffity  of  methodical  diftiibution  in  fome  parts 
of  nature,  they  have  introduced  it  into  all.  Finding  the  utility 
of  arranging  plants,  birds*  or  infects,  they  have  arranged  qua- 
drupeds alfo,  with  the  fame  affiduity  ;  and  although  the  num- 
ber of  thefe  is  fo  few  as  not  to  reach  two  hundred,  they  have 
darkened  the  fubjecl  with  diftinclions  and  divifions,  which  on- 
ly ferve  to  puzzle  and  perplex.  All  method  is  only  ufeful  in 
giving  perfpicuity,  where  the  fubjecl;  is  either  dark  or  copious: 
but,  with  regard  to  quadrupeds,  the  number  is  but  few  ;  many 
of  them  we  are  well  acquainted  with,  by  habit ;  and  the  reft 
may  very  readily  be  known,  without  any  method.  In  treating 
of  fuch,  therefore,  it  would  be  ufelefs  to  confound  the  reader 
with  a  multiplicity  of  divifions  ;  as  quadrupeds  are  confpicuous 
enough  to  obtain  the  fecond  rank  in  nature,  it  becomes  us  ta 
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be  acquainted  with,  at  leaft,  the  names  of  them  all.  However, 
as  there  are  naturalifts  who  have  gained  a  name  from  the  ex- 
cellence of  their  methods,  in  clailing  the fe  animals,  fome  rea- 
ders may  defire  to  have  a  knowledge  of  what  has  been  labori- 
oufly  invented  for  their  iniira&ion.  I  will  juft  take  leave, 
therefore,  to  mention  the  moft  applauded  methods  of  clafling 
animals,  as  adopted  by  Ray,  Klein,  and  Linnaeus;  for  it  of- 
ten happens,  that  the  terms  which  have  been  Icng  ufed  in  a 
fcience,  though  frivolous,  become,  by  prefcription,  a  part  of 
the  fcience  itfelf. 

Ray,  after  Ariflotle,  divides  all  animals  into  two  kinds ; 
thofe  which  have  blood,  and  thofe  which  are  bloodlefs.  In  the 
laft  clafs,  he  places  all  the  infe6t  tribes.  The  former  he  divides 
into  fuch  as  breathe  through  the  lungs,  and  fuch  as  breathe 
through  gills ;  thefe  laft  comprehend  the  fifties.  In  thofe 
which  breathe  through  the  lungs,  fomc  have  the  heart  com* 
pofed  of  two  ventricles,  and  fome  have  it  of  one.  Of  the  lad, 
are  all  animals  of  the  cetaceous  kind,  all  oviparous  quadru- 
peds, and  ferpents.  Of  thofe  that  have  two  ventricles,  fome 
are  oviparous,  which  are  the  birds  ;  and  fome  viviparous, 
which  are  quadrupeds.  The  quadrupeds  he  divides  into  fuch 
as  have  an  hoof,  and  fuch  as  are  claw-footed.  Thofe  with  the 
hoof,  he  divides  into  fuch  as  have  it  undivided,  fuch  as  have" 
it  cloven1,  and  fuch  as  have  the  hoof  divided  into  more  parts, 
as  the  rhinoceros,  and  hippopotamos.  Animals  with  the  cloven 
hoof,-  he  divides  into  fuch  as  chew  the  cud,  fuch  as  the  cow, 
and  the  fheep;  and  fuch  as  are  not  ruminant,  as  the  hog.  He 
divides  thofe  animals  that  chew  the  cud,  into  four  kinds  :  the 
firft  have  hollow  hornsy  which  they  never  fhed,  as  the  cow ; 
the  fecond  is  of  a  lefs  fpecies,  and  is  of  the  fheep  kind ;  the 
third  is  of  the  goat  kind  ;  and  the  laft,  which  have  folid  horns, 
and  ftied  them  annually,,  are  of  the  deer  kind.  Corning  to  the 
claw-footed  animals,  he  finds  fome  with  large  claws,  refem- 
bling  the  fingers  of  the  human  hand ;  and  thefe  he  makes  the 
ape  kind.  Of  the  others,  fome  have  the  foot  divided  in  two, 
and  have  a  claw  to  each  divifion ;  thefe  are  the  camel  kind. 
The  elephant  make*  a  kind  by  ittelf,.  as  its  claws  are  covered 
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ever  by  a  {kin.  The  reft  of  the  numerous  tribe  of  claw-footed 
;ials  he  divides  into  two  kinds  •,  the  analogous,  or  fuch  as 
mble  each  othct  5  and  the  anomalous,  which  differ  from 
tl.ereil.  The  analogous  claw-footed  animals  are  of  two  kinds: 
tl  ey  have  more  than  two  cutting  teeth  in  each  jaw,  fuch  as 
the  lion  and  the  dog,  which  are  carnivorous;  or  they  have  but 
t\vo  cutting  teeth  in  each  jaw  ;  and  thefe  are  chiefly  fed  up- 
en  vegetables.  The  carnivorous  kinds  are  divided  into  the 
great  and  the  little.  The  great  carnivorous  animals  are  divided 
into  fuch  as  have  a  fhort  fnout,  as  the  cat  and  the  lion  ;  and 
fuch  as  have  it  long  and  pointed,  as  the  dog  and  the  wolf. 
The  little  claw^footed  carnivorous  animals  differ  from  the 
great,  in  having  a  proportionably  fmaller  head,  and  a  (lender 
body,  that  iits  them  for  creeping  into  holes,  in  purfuit  of  their 
prey,  like  worms  ;  and  they  are  therefore  called  the  vermin 
kind. 

We  fee,  from  this  {ketch  of  divifion  and  fubdivifion,  liow  a 
fubjecl,  extremely  delightful  and  amufing  in  icfelf,  may  be 
darkened,  and  rendered  difguiting.  But,  notwithftanding,  Ray 
feems  to  be  one  of  the  moil  iimple  diftribucors ;  and  his  me- 
thod is  Hill,  and  not  without  reafcn,  adopted  by  many.  Fuch 
as  have  been  at  the  trouble  to  learn  this  method,  will  certainly- 
mid  it  ufeful ;  nor  would  we  be  thought,  in  the  Jeaft,  to  take 
from  its  merits  ;  all  we  contend  for,  is,  that  the  fame  infor- 
niation  may  be  obtained  by  a  pleafamer  and  an  eafier  method. 

It  was  the  great  fuccefs  of  Ray's  method,  that  foon  after 
produced  fuch  a  variety  of  attempts  in  the  fame  manner; 
but  almoft  all  lefs  fimple,  and  more  obfcure.  Mr.  Klein's 
method  is  briefly  as  follows  :  he  makes  the  power  of  changing 
place,  the  chara&eriftic  mark  of  animals  in  general ;  and  he 
takes  their  diftin&ions  from  their  aptitude  and  fitnefs  for  fuch 
a  change.  Some  change  place  by  means  of  feet,  or  fome  iimi- 
lar  contrivance  •,  others  have  wings  and  feet :  fome  can  change 
place  only  in  water,  and  have  only  fins ;  fome  go  upon  earth, 
without  any  feet  at  all :  fome  change  place,  by  moving  their 
fliell :  and  fome  move  only  at  a  certain  time  of  the  year.  Of 
ch,  however,  as  do  not  move  at  all,  he  takes  no  notice.  The 
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quadrupeds,  that  move  chiefly  by  means  of  four  feet,  upou 
land,  he  divides  into  two  orders.  The  firft  are  the  hoofed  kind  ; 
and  the  fecond,  the  claw  kind.  Each  of  thefe  orders  is  divided 
into  four  families.  The  £rfl  family  of  the  hoofed  kind,  are  the 
fingle  hoofed,  fuch  as  the  horfe,  a  is,  &c.  The  fecond  family, 
are  fuch  as  have  the  hoof  cloven  into  two  parts,  fuch  as  the 
cow,  &c.  The  third  family  have  the  hoof  divided  into  three 
parts ;  and  in  this  family  is  found  only  the  rhinoceros.  The 
fourth  family  have  the  liopf  divided  into  five  parts  ;  and  in  this 
is  only  to  be  found  the  elephant.  With  refpsct  to  the  chwed 
kind,  the  firft:  family  comprehends  thofe  that  have  but  two 
claws  en  each  foot,  as  the  camel;  the  fecond  family  have  three 
claws  ;  the  third,  four  ;  and  the  fourth,  five.  This  method  of 
taking  the  diftinctions  of  animals  from  the  organs  of  motion, 
is  ingenious  ;  but  it  is,  at  the  fame  time,  incomplete :  and,  be- 
fides,  the  divifions  into  which  it  mud  neceffarily  fall,  are  in- 
adequate j  fince,  for  inftance,  in  his  family  with  two  clav/s, 
there  is  but  one  animal ;  whereas,  in  his  family  with  live  claws, 
there  are  above  a  hundred. 

Briffon,  who  has  laboured  this  fubjecl:  with  great  accuracy, 
divides  animated  nature  into  nine  clafles :  namely,  quadru- 
peds ;  cetaceous  animals,  or  thofe  of  the  whale  kind  ;  birds  ; 
reptiles,  or  thofe  of  the  !ei  pent  kind ;  cartilaginous  fifties  ;  fpi- 
nous  fifties ;  (helled  animals ;  infects ;  and  worms.  He  divides 
the  quadrupeds  into  eighteen  orders;  and  takes  their  diilinc- 
tions  from  the  number  and  form  of  their  teeth. 

But  of  all  thofe  whofe  fyftems  have  been  adopted  and  ad- 
mired, Linnaius  is  the  foremen; ;  as,  with  a  iludied  brevity, 
his  fyftem  comprehends  the  greateft  variety,  in  the  fmalleft 
fpace. 

According  to  him,  the  firft  diftm&ion  of  animals  is  to  be 
taken  from  their  internal  ftru&ure.  Some  have  the  heart  with 
two  ventricles,  and  hot  red  blood  :  namely,  quadrupeds  and 
birds.  The  quadrupeds  are  viviparous,  and  the  birds  ovi- 
parous. 

Some  have  the  heart  with  but  one  ventricle,  and  cold  rc4 
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blood  ;  namely,  amphibia  and  fifties.  The  amphibia  are  fur- 
jiifhed  with  lungs ;  the  fimes,  with  gills. 

Some  have  the  heart  with  one  ventricle,  and  cold  white  fe- 
rum  ;  namely,  infects  and  worms :  the  infects  have  feelers, 
and  the  worms  holders. 

The  diftin&ions  of  quadrupeds,  or  animals  with  paps,  as  lie 
.calls  them,  are  taken  from  their  teeth.  He  divides  them  into 
fcven  ordvrs,  to  which  he  gives  names  that  are  noteafy  of  tranC- 
ladon  :  primates,  or  principals,  with  four  cutting  teeth  in  each 
ja\v ;  brutu,  or  brutes,  with  no  cutting  teeth;  ferx,  or  wild 
fts,  \v.J)  generally  fix  cutting  teeth  in  each  jaw  ;  glires,  or 
dormic  ,  v  itl  two  cutting  teeth,  both  above  and  below;  pe- 
cora,  or  cr.ttie,  with  many  cutting  teeth  above,  and  none  be- 
low ;  beliuae,  c>v  beads,  with  the  fore  teeth  blunt ;  cete,  or 
thole  of  the  whale  kind,  with  cartilaginous  teeth.  I  have  but 
juii  Ik  etched  out  this  fyltern,  as  being,  in  its  own  nature,  the 
(clofeft  abridgment ;  it  would  take  volumes  to  dilate  it  to  its 
proper  length.  The  names  of  the  different  animals,  and  their 
chfTes,  alone,  make  two  thick  octavo  volumes ;  and  yet  no- 
thing is  given  but  the  flighted  description  of  each.  I  have 
omitted  all  criticifm,  alfo,  upon  the  accuracy  of  the  preceding 
fyftems  :  this  lias  been  done,  both  by  Buffon  and  Daubenton, 
rot  with  lefs  truth  than  humour ;  for  they  had  too  much  good 
fenle  not  to  fee  the  abfurdrty  of  multiplying  the  terms  of  fci- 
ence  to  no  end,  and  difappointing  our  curiofity,  rather  with  4 
catalogue  of  nature's  varieties,  than  a  hiftory  of  nature. 

Inftead,  therefore,  of  taxing  the  memory,  and  teazing  the 
patience,  with  fuch  a  variety  of  divifions  and  fubdivifions,  I 
will  take  leave  to  clafs  the  productions  of  nature  in  the  inoft, 
obvious,  though  not  the  moft  accurate  manner.  In  natural  hif- 
tory, of  all  other  fciences,  there  is  the  leaft  danger  of  obfcu- 
rity.  In  morals,  or  in  metaphyfics,  every  definition  muft  be 
precife,  becaufe  thofe  fciences  are  built  upon  definitions ;  but 
l(  is  otherwife  in  thofe  fubjedis  where  the  exhibition  of  the  ob- 
ject itfelf  is  always  capable  of  correcting  the  error.  Thus  it 
jnay  often  happen,  that  in  a  Jax  fyflem  of  natural  hiftory,  a 
creature  may  be  ranked  among  quadrupeds  that  belongs  more 
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properly  to  the  fifh  or  the  infedt  clafles.  But  that  can  produce 
very  little  confufion,  and  every  reader  can  thus  make  a  fyftem 
e  moil  agreeable  to  his  own  imagination.  It  will  be  of  no 
manner  of  confequence,  whether  we  call  a  bird  or  an  infeft  a 
quadruped,  if  we  are  careful  in  marking  all  its  diftindions : 
the  uncertainty  in  reafoning,  or  thinking,  that  thefe  approxi- 
mations of  the  different  kinds  of  animals  produce,  is  but  very 
fmall,  and  happens  but  very  rarely ;  v/hereas  the  labour  that 
naturalifts  have  been  at  to  keep  the  kinds  afunder,  has  been 
exceffive.  This,  in  general,  has  given  birth  to  that  variety  of 
fyftems  which  we  have  jufl  mentioned,  each  of  which  feems 
to  be  almoft  as  good  as  the  preceding. 

Taking,  therefore,  this  latitude,  and  ufmg  method  only  where 
it  contributes  to  concifenefs  or  perfpicuity,  we  mail  divide  ani- 
mated nature  into  four  clafles  ,  namely,  quadrupeds,  birds, 
fifties,  and  infecls.  All  thefe  feem,  in  general,  pretty  well  dif- 
tinguimed  from  each  other  by  nature ;  yet  there  are  feveral 
in  fiances  in  which  we  can  fcarce  tell  whether  it  is  a  bird  or  3 
quadruped  that  we  are  about  to  examine ;  whether  it  is  a  fifh 
or  an  infecl:  that  offers  to  our  curicfity.  Nature  is  varied  by 
imperceptible  gradations  j  fo  that  no  line  can  be  drawn  be- 
tween any  two  clafles  of  its  productions,  and  no  definition 
made  to  comprehend  them  all.  However,  the  diftm&ions  be- 
tween thefe  dalles  are  fufHcieritly  marked,  in  general ;  and 
their  encroachments  upon  each  other,  are  fo  rare,  that  it  will 
be  fufficient  particularly  to  apprize  the  reader,  when  they  hap- 
pen to  be  blended. 

There  are  many  quadrupeds  that  we  are  well  acquainted 
with  ;  and,  of  thofe  we  do  not  know,  we  ihall  form  the  moil 
clear  and  diftin£t  conceptions,  by  being  told  wherein  they  dif- 
fer, and  wherein  they  refemble  thofe  with  which  we  are  fami- 
liar. Each  clafs  of  quadrupeds  may  be  ranged  under  fome  one 
of  the  domeftic  kinds,  that  may  ferve  for  the  model  by  which 
we  are  to  form  fome  kind  of  idea  of  the  reft.  Thus  we  may  fay 
that  a  tiger  is  of  the  cat  kind,  a  wolf  of  the  dog  kind,  becaufe 
there  are  fome  rude  refemblances  between  each  ;  and  a  perfon 
•who  has  never  feen  the  wild  animals,  will  have  fome  inconv 


ANIMALS.  415 

plete  knowledge  of  their  figure  from  the  tame  ones.  On  the 
contrary,  I  will  not,  as  fome  fyftematic  writers  have  done*, 
fay  that  a  bat  is  of  the  human  kind,  or  an  hog  of  the  horfe 
kind,  merely  becaufe  there  is  fome  refemblance  in  their  teeth, 
or  their  paps.  For,  although  this  refemblance  may  be  ftriking 
enough,  yet  a  pcrfon  who  has  never  feen  a  bat  or  a  hog,  will 
never  form  any  juft  conception  of  either,  by  being  told  of  this 
minute  fimilitude.  In  fhort,  the  method  in  claQmg  quadrupeds 
fhould  be  taken  from  their  moft  ftrikincr  refernblances  •,  and, 
where  thefe  refernblances  do  not  offer,  we  {hould  not  force  the 
fimilitude,  but  leave  the  animal  to  be  defcribed  as  a  folitary 
fpecies,  by  itfelf.  The  number  of  quadrupeds  is  fo  few,  that, 
indeed,  without  any  method  whatfoever,  there  is  no  great  dan- 
ger of  confufion. 

All  quadrupeds,  the  number  of  which,  according  to  Buffon, 
amounts  to  but  two  hundred,  may  be  claffed  in  the  following 
manner. 

Firft,  thofe  of  the  horfe  kind.  This  clafs  contains  the  horfe, 
the  afs,  and  the  zebra.  Of  thefe,  none  have  horns  ;  and  their 
hoof  is  of  one  folid  piece. 

The  fecond  clafs  are  thofe  of  the  cow  kind  ;  comprehending 
the  urus,  the  buffalo,  the  bifon,  and  the  bonaffas.  Thefe  have 
cloven  hoofs,  and  chew  the  cud. 

The  third  clafs  is  that  of  the  fheep  kind  ;  with  cloven  hoofs, 
and  chewing  the  cud,  like  the  former.  In  this  is  comprehen- 
ded the  iijeep,  the  goat,  the  lama,  the  vigogne,  the  gazella,  the 
Guinea  deer,  and  all  of  a  fimilar  form. 

The  fourth  clafs  is  that  of  the  deer  kind,  with  cloven  hoofs, 
and  with  folid  horns,  that  are  ihed  every  year.  This  clafs  con- 
tains the  elk,  the  rein-deer,  the  Hag,  the  buck,  the  roe-buck, 
and  the  axis. 

The  fifth  clafs  comprehends  all  thofe  of  the  hog  kind,  th« 
f  ecari,  and  the  babiroueffa. 

i  Syft* 
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The  fixth  clafs  is  that  numerous  one  of  the  cat  kind.  This' 
Comprehends  the  c?.t,  the  lion,  the  panther,  the  leopard,  the 
jaguar,  the  cougar,  the  jaguarette,  the  lynx,  the  ounce,  and  the 
eatamountain.  Thefe  are  all  carnivorous,  and  furnifhed  with 
crooked  claws,  which  they  can  (heath  and  uiiiheath,  at  plea- 
fure. 

The  feventh  clafs  is  that  of  the  dog  kind,  carnivorous,  and 
furnifhed  with  claws,  like  the  former,  but  which  they  cannot 
flieath.  This  clafs  comprehends  the  dog,  the  wolf,  the  fox, 
the  jackall,  the  ifatis,  the  hyena,  the  civettey  the  gibet,  and  the 
genet. 

The  eighth  clafs  Is  that  of  the  weafel  kind,  with  a  long  fmall 
body,  with  five  toes,  or  claws,  on  each  foot ;  the  fir  ft  of  therm 
feparated  from  the  reft,  like  a  thumb.  This  comprehends  the 
weafel,  the  martin,  the  pole-cat,  the  ferret,  the  mangouft,  the 
vanfire,  the  ermin,  with  all  the  varieties  of  the  American 
moufettes. 

The  ninth  clafs  is  that  of  the  rabbit  kind,  with  two  large  cut- 
ting teeth  in  each  jaw.  This  comprehends  the  rabbit,  the  hare,- 
the  Guinea-pig,  all  the  various  fpecies  of  the  fquirrel,  the  dor- 
'moufe,  the  marmotte,  the  rat,  the  moufe^  the  agouti,  the  paca, 
the  aperea,  and  the  tapeti. 

The  tenth  clafs  is  that  of  the  hedge-hog  kind,  with  claw 
feet,  and  covered  with  prickles,  comprehending  the  hedge- 
hog and  the  porcupine,  the  couendou,  and  the  urfon. 

The  eleventh  clafs  is  that  of  the  tortoife  kind,  covered  with 
{hell,  or  fcales.  This  comprehends  the  tortoife,  the  pangolin, 
and  the  phataguin. 

The  twelfth  is  cf  the  otter,  or  amphibious  kind,  compre- 
hending the  otter,  the  beaver,  the  defman,  the  morfe,  and  the 
feal. 

The  thirteenth  clafs  is  that  of  the  ape  and  monkey  kinds,- 
•with  hands,  and  feet  refembling  hands. 

The  fourteenth  cWfs  is  that  of  winged  quadrupeds,  or  the 
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bat  kind,  containing  the  bat,  the  flying  fquirrel,  and  feme,  other 
varieties. 

The  animals  which  fecm  to  approach  no  other  kind,  either 
in  nature  or  in  form,  but  to  make  each  a  diftinft  fpecies  in  it- 
felf,  are  the  following:  the  elephant,  the  rhinoceros,  the  hip- 
popotamos,  the  camelopard,  the  camel,  the  bear,  the  badger, 
the  tapir,  the  cabiai,  the  coati,  the  antbear,  the  tatou,  and, 
laftly,  the  Hoth. 

All  other  quadrupeds,  whofe  names  are  not  fet  down,  will 
be  found  among  fome  of  the  above-mentioned  chfTes,  and  re- 
ferred to  that  which  they  moft  referable.  When,  therefore, 
we  are  at  a  lofs  to  know  the  name  of  any  particular  animal, 
by  examining  which  of  the  known  kinds  it  moil  refembles,  ei- 
ther in  fhape,  or  in  hoofs,  or  claws  ;  and  then,  examining  the 
particular  description,  we  (hall  be  able  to  difcover  not  only  its 
name,  but  its  hiitory.  I  have  already  faid,  that  all  methods  of 
this  kind  are  merely  arbitrary,  and  that  nature  makes  no  exact 
diftinclion  between  her  productions.  It  is  hard,  for  inftance, 
to  tell  whether  we  ought  to  refer  the  civet  to  the  dog,  or 
the  cat  kind;  but,  if  we  know  the  exact  hiftory  of  the  civet, 
it  is  no  great  matter  to  which  kind  we  (hall  judge  it  to  bear 
the  greateft  refemblance.  It  is  enough  that  a  diftribution  o£ 
this  kind  excites  in  us  fome  rude  out-lines  of  the  make,  or 
fome  marked  fimilitudes  in  the  nature  of  thefe  animals  ;  but,  to 
know  them  with  any  precifion,  no  fyftern,  or  even  defcription 
will  ferve,  fince  the  animal  itfelf,  or  a  good  print  of  it,  mull:  bei 
feen,  and  its  hiftory  be  read  at  length,  before  it  can  be  faid  to 
be  known.  To  pretend  to  fay  that  we  have  an  idea  of  a  quadru- 
ped, becaufe  we  can  tell  the  number,  or  the  make  of  its  teeth,  or 
its  paps,  is  as  abfurd  as  if  we  mould  pretend  to  diflingu  m  men 
by  the  buttons  on  their  clothes.  Indeed,  it  often  happens,  that 
the  quadruped  itfelf  can  be  but  feldorn  feen,  that  many 
of  the  more  rare  kinds  do  not  come  into  Europe  above  once  in 
an  age,  and  fome  of  them  have  never  been  able  to  bear  the  re- 
moval: infuch  a  cafe,  therefore,  there  is  nootherfubflitute,  but 
a  good  print  of  the  animal,  to  give  an  idea  of  its  figure  ;  for  no 
defcription  whatfoever  can  anfwer  this  purpofe  fo  well.  Mr. 
VOL.  I.  3  G 
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Locke,  with  his  ufual  good  fenfe,  has  obferved,  that  the  draw- 
ing of  the  animal,  taken  from  the  life,  is  one  of  the  beft  methods 
of  advancing  natural  hiftory  ;  and  yet,  moft  of  our  modern  fyf- 
tematic  writers  are  content  rather  with  defcribing.  Defer  ip- 
tions,  no  doubt,  will  go  fome  way  towards  giving  an  idea  of 
the  figure  of  an  animal ;  but  they  are  certainly  much  the 
longed  way  about,  and,  as  they,  are  ufuajly  managed,  by  far 
the  moft  obfcure.  In  a  drawing,  we  can,  at  afingle  glance,  ga- 
ther more  inftrucl-ion,  than  by  a  day's  painful  inveftigation  of 
methodical  fy (terns,  where  we  are  told  the  proportions  with 
great  exa&nefs,  and  yet  remain  ignorant  of  the  totality.  Iir 
fa£t,  this  method  of  defcribing  all  things,  is  a  fault  that  Iras  hi- 
fe&ed  many  of  our  books,  that  treat  on  the  meaner  arts  for 
this  laft  age.  They  attempt  to  teach  by  words,  what  is  only  to 
be  learnt  by  practice  and  infpeclion.  Moil  of  our  dictionaries, 
arid  bodies  of  arts  and  feiences,  are.  guilty  of  this  error,  Sup- 
pofe,  for  inftance,  it  be  requifite  to  mention  the  manner  of 
making  (hoes,  it  is  plain  that  all  the  verbal  inftru&ions  in  the. 
world,  will  never  give  an  adequate  idea  of  this  humble  art,  or 
1  teach  a  man  to  become  a  {hoc-maker.  A  day  or  two  in  a  {hoe- 
maker's  {hop  will  anfwer  the  end  better  than  a  whole  folio  of 
hiftrudion,  which  only  fervcs  to  opprefs  the  learner  with  the 
•weight  of  its  pretended  importance.  We  have  lately  feen  a  la- 
borious work  carried  on  at  Paris,  with  this  only  intent  of  teach- 
ing all  the  trade,s  by  defcription  •,  however,  the  defign  at  firft 
blufh  feems  to  be  ill-confidered  j  and  it  is  probable  that  very 
few  advantages  will  be  derived  from  fo  laborious  an  undertak- 
ing. With  regard  to  the  defcriptions  in  natural  hiftory,  thefe, 
without  all  queftion,  under  the  direction  of  good  fenfe,  are  ne- 
cefiary ;  but  ftill  they  fhouid  be  kept  within  proper  bounds ; 
and,  where  a  thing  may  be  much  more  eafily  {hewn  than  de- 
fcribed,  the  exhibition  fliould  ever  precede  the  account. 
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CHAP.       XV. 

Of  Quadrupeds  in  general  compared  to  Man. 

UPON  comparing  the  various  animals  of  the  globe  \vlth 
each  other,  we  fhall  find  that  quadrupeds  demand  the 
rank  immediately  next  ourfelves  j.and,  consequently,  come  firft 
in  confideration.  The  fimilitud'e  between  the  flrufture  of  their 
bodies  and  ours,  thofe  inftinch  which  they  enjoy  in  a  fuperior 
degree  to  the  reft,  their  conftanc  fervices,  or  their  unceafing 
hoftilities,  all  render  them  the  foremoft  objects  of  our  cu- 
nofity,  the  moft  interefting  parts  of  animated  nature.  Thefe, 
however^  although  now  fo  completely  fubdued,  very  probably,. 
in  the  beginning,  were  nearer  upon  an  equality  with  us,  and 
difputed  the  pofieffion  of  the  earth.  Man,  while  yet  favage 
himfelf,  was  but  ill-qualined  to  civilize  the  foreft.  While  yet 
naked,  unarmed,  and  without  fhelter,  every  wild  beaft  was  a 
formidable  rival  ;  and  the  definition  of  fuch  was  the  fivft  em- 
ployment of  heroes..  But,  when  he  began  to  multiply  and  -arts 
to  accumulate,  he  foon  cleared  the  plains  of  the  moil  noxious 
ofthefehis  riv.als  ;  a  part  was  taken  under  his  protection  and 
care,  while  the  reft  found  a  precarious  refuge  in  the  burning 
defart,  or  the  how-ling  wildernefs. 

From  being  rivals,  quadrupeds  have  now  become  the 
afliftants  of  man  ;  upon  them  he  devolves  the  moft  laborious 
employments,  and  finds  in  them  patient  and  humble  coadjutors, 
ready  to  obey,  and  content  with  the  (mailed  retribution.  It 
was  not,  however,  without  long  and  repeated  efforts  that  the 
independent  fpirit  of  thefe  animals  was  broken  :  for,  the  fa- 
vagc  freedom  in  wild  animals,  is  generally  found  to  pafs  down 
through  feveral  generations  before  it  is  totally  fubdued.  Thofe 
cats  and  dogs  thatnre  taken  from  a  ftate  of  natural  wildnefs  in  the 
foreft,  ftill  tranfmit  their  fiercenefs  to  their  young;  and,  how- 
ever concealed  in  general,  it  breaks  out  upon  feveral  occafions. 
Thus  the  afliduity  and  application  of  man  in  bringing  them  up, 
not  only  alters  their,  difppfition,  but  their  very  forms  ;  and  the 
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difference  between  animals  in  a  ftate  of  nature  and  domestic 
tamencfs  is  fo  confiderable,  that  mr.  BufFon  has  taken  this  as 
a  principal  diftinclion  in  claffmg  them. 

In  taking  a  curfory  view  of  the  form  of  quadrupeds,  we 
may  eafily  perceive  that  of  all  the  ranks  of  animated  nature, 
they  bear  the  neareft  refemblance  to-  man.  This  fimilitude  will 
be  found  more  ftriking,  when,$rectmg  themfelves  on  their  hin- 
der feet,  they  are  taught  to  walk  forward  in  an  upright  pofture. 
We  then  fee  that  all  their  extremities  in  a  manner  corref- 
pond  with  ours,  and  prefent  us.  with  a  rude  imitation  of  our 
own.  In  fome  of  the .  ape  kind,  the  refemblance  is  fo  ftriking, 
that  anatomifts  are  puzzled  to  find  in  what  part  of  the  human 
body  man's  fuperiority  confifts  ;  and  fcarce  any  but  the  meta- 
phyfician  can  draw  the  line  that  ultimately  divides  them. 

But  if  we  compare  their  internal  ftru&ure  with  our  own,  the 
likenefs  will  be  found  dill  to  increafe,  and  we  mall  perceive 
many  advantages  they  enjoy,  in  common  with  us,  above  the 
lower  tribes  of  nature.  Like  us,  they  are  placed  above  the  clafs 
of  birds,  by  bringing  forth  their  young  alive  ;  like  us,  they  are 
placed  above  the  clafkof  fifhes,  by  breathing  through  the  lungs^ 
like  us,  they  are  placed  above  the  elafs  of  infects,  by  having 
red  blood  circulating  through  their  veins  ;  and  laftly,  like  us, 
they  are  different  from  almoft  all  the  other  claffes  of  animated 
nature,  being  either  wholly  or  partly  covered  with  hair.  Thus 
nearly  are  we  reprefented  in  point  of  conformation  to  the 
clafs  of  animals  immediately  below  us  ;  and  this  (hows  what 
little  reafon  we  have  to  be  proud  of  our  perfons  alone,  to  the 
perfection  of  which  quadrupeds  make  fuch  very  near  ap- 
pr  >eches. 

The  fimilitude  of  quadrupeds  to  man  obtains  alfo  in  the  fixed- 
nefs  of  their  nature,  and  their  being  lefs  apt  to  be  changed  by  the 
influence  of  climate  or  food  than  the  lower  ranks  of  nature.* 
Birds  are  found  very  apt  to  alter  both  in  colour  and  fize ;  fifties, 
likewife,  ftill  more  ;  infe&s  may  be  quickly  brought  to  change 
and  adapt  themfelves  to  the  climate  ;  and  if  we  deffcend  to 

*  BufFcmj  vol.  xviii.  p.  179, 
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plants,  which  may  be  allowed  to  have  a  kind  of  living  exigence, 
their  kinds  may  be  furprizingly  and  readily  altered,  and  taught 
to  aflame  new  forms.  The  figure  of  every  animal  may  be  con- 
fidered  as  a  kind  of  drapery,  which  it  may  be  made  to  put  on 
or  ofFby  human  afiiduicy  ;  in  man,  the  drapery  is  ulmolt  inva- 
riable ;  in  quadrupeds  it  admits  of  feme  variation ;  and  the 
variety  may  be  made  greater  flill,  as  we  defcend  to  the  inferior 
clafles  of  animal  exiitence. 

Quadrupeds,  although  they  are  thus  ftrongly  marked,  and, 
in  general,  divided  from  the  various  kinds  around  them,  yet, 
flill  ibme  of  them  are  often  of  fo  equivocal  a  nature,  that  it  is 
hard  to  tell  whether  they  ought  to  be  ranked  in  the  quadru- 
ped clafs,  or  degraded  to  thole  below  them.  If,  ior  initance, 
we  were  to  marlhal  the  whole  group  of  animals  round  man, 
placing  the  moft  perfect  next  him,  and  thofe  rnoft  equivocal 
near  the  clafles  they  moft  approach,  we  fhould  find  ic  difficult, 
after  the  principal  had  taken  their  ftations  near  him,  where  to 
place  many  that  lie  at  the  out-ikirts  of  this  phalanx.  The  bat 
makes  a  near  approach  to  the  aerial  tribe,  and  might,  by  fome, 
be  reckoned  among  the  birds.  The  porcupine  has  not  lefs 
pretenfions  to  that  clafs,  being  covered  with  quills,  and  mew- 
ing that  birds  are  not  the  only  part  of  nature  that  are  furnifh- 
ed  with  fuch  a  defence.  The  armadilla  might  be  referred  to 
the  tribe  of  infects,  or  fnails,  being,  like  them  covered  with  a 
fhell ;  the  feal  and  the  morfe  might  be  ranked  among  the  fifties, 
like  them  being  furnifhed  with  fins,  and  almoft  conftantly  re- 
dding in  the  fame  element.  All  thefe,  the  farther  thev  recede 
from  the  human  figure  become  kfs  perfect,  and  may  be  con- 
fidered  as  the  lowed  kinds  of  that  clafs  to  which  we  have  refer- 
red them. 

But,  although  the  variety  in  quadrupeds  is  thus  great,  they 
all  feem  well  adapted  to  the  ftations  in  which  they  are  placed. 
There  is  fcarce  one  of  them,  how  rudely  fhaped  foever,  that  is 
not  formed  to  enjoy  a  ftate  of  happinefs  fitted  to  its  nature. 
All  its  deformities  are  only  relative  to  us,  but  all  its  enjoy- 
ments are  peculiarly  its  own.  We  may  fuperficially  fuppofe 
the  floth,  that  takes  up  months  in  climbing  a  fingle  tree,  or 
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the  mole,  wliofe  eyes  are  too  frrnll  for  difti-nft  vifion,  arer 
wretched  and  hclplefs  creatures;  but  it  is  probable  that  their 
life,  with  refpect  to  themfelves,  is  a  life  of  luxury  •,  the  moil 
pleafing  food  is  eafijy  obtained,  and,  as  they  are  abridged  iin  one 
pleafure,  it  may  be  doubled  in  thofe  which  remain,  Quadru- 
peds, and  all  the  lower  kinds  of  animals,  have,  at  worit,  but 
the  torments  of  immediate  evil  to  encounter,  and  this  is  but 
tranfient  and  accidental;  man  has  two  fources  of  calamity, 
that  which  he  forefees  as  well  as  that  which  he  feels  ;  fo  that* 
if  his  reward  were  to  be  in  this  life  alone,  then,  indeed,  would 
he  be  of  all  beings  the  moft  wretched. 

The  heads  of  quadrupeds,  though  differing  from  each  other,, 
are,  in  general,  adapted  to  their  way  of  living.  In  fome 
it  is  fharp,  the  better  to  fit  the  animal  for  turning  up  the  earth 
in  which  its  food  lies.  In  fome.  it  is  long,  in  order  to  give  a 
greater  room  for  the  olfactory  nerves,  as  in  dogs,  who  are  to 
hunt  and  find  out  their  prey  by  the  fccnt.  In  others  it  is  iliort 
and  thick,  as  in  the  lion,  to  increafe  the  ftrength  of  the  jaw, 
and  to  fit  it  the  better  for  combat.  In  quadrupeds,  that  feed  up- 
on grafs,  they  are  enabled  to  hold  down  their  heads  to  the 
ground,  by  a  ftrong  tendinous  ligament,  that  runs  from  the 
head  to  the  middle  of  the  back.  This  ferves  to  raife  the  head, 
although  it  has  been  held  to  the  ground  for  feveral  hours,  with- 
out any  labour,  or  any  afiiftance  from  the  mufcles  of  the  neck, 

The  teeth  of  all  animals  are  entirely  fitted  to  the  nature  of 
their  food.  Thofe  of  fuch  as  live  upon  flefh,  differ,  in  every  re- 
fpecl,  from  fuch  as  live  upon  vegetables.  In  the  latter,  they 
feem  entirely  made  for  gathering  and  bruifing  their  fimple  food, 
being  edged  before,  and  fitted  for  cutting ;  but  broad  towards 
the  back  of  the  jaw,  and  fitted  for  pounding.  In  the  carnivo- 
rous kinds,  they  are  fharp  before,  and  fitted  rather  for  hold- 
ing tnan  dividing.  In  the  one  the  teeth  ferve  as  grindftones,  in 
the  other  as  weapons  of  defence  ;  in  both,  however,  the  furface 
of  thofe  teeth  which  ferve  for  grinding  are  unequal ;  the  cavi- 
ties and  rifings  fitting  thofe  of  the  oppofite  fo  as  to  tally  exact- 
ly when  the  jaws  are  brought  together.  Thefe  inequalities 
better  ferve  for  comminuting  the  food  ;  but  they  become 
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fmooth  with  age  ;  and,  for  this  reafen,  old  animals  take  a 
longer  time  to  chew  their  food  than  fuch  as  are  in  the  vigour 
*f  fife. 

Their  legs  are  not  better  fitted  than  their  teeth  to  their  re- 
fpec"live  wants  or  enjoyments.  In  feme  they  are  made  for 
ftrength  only,  and  to  fupport  a  vaft  unwieMly  frame,  without 
much  flexibility  or  beautiful  proportion.  Thus  the  legs  of  the 
elephant,  the  rhinoceros,  and  the  fea-hcrfe,  referable  pillars  ; 
were  they  made  fmaller,  they  would  be  unfit  to  fupport  the 
body  ;  were  they  endowed  with  greater  flexibility,  or  fwift- 
nefs,  that  would  be  needlefs,  as  they  do  not  purfue  other  ani- 
mals for  food  ;  and,  confcious  of  their  own  fuperior  ftrength, 
there  are  none  that  they  deign  to  avoid.  Deers,  hares,  and  other 
creatures,  that  are  to  find  fafety  only  in  flight,  have  their  legs  made 
entirely  for  fpeed  j  they  are  (lender  and  nervous.  Were  it  not  for 
this  advantage,  e?ery  carnivorous  animal  would  foon  make  them 
a  prey,  and  their  races  would  be  entirely  extinguillied.  But,  in 
the  prefent  (late  of  nature,  the  means  of  fafety  are  rather  fu- 
perior to  thofe  of  offence  ;  and  die  purfuing  animal  muft  owe 
fuccefs  only  to  patience,  perfeverance  and  induflry.  The  feet 
of  fome,  that  live  upon  fifh  alone,  are  made  for  fwimming.  The 
toes  of  thcfe  animals  are  joined  together  withmembranes, being 
web-footed,  like  a  goofe  or  a  duck,  by  which  they  f\vim  with 
great  rapidity.  Thofe  animals  that  lead  a  life  of  hoftility,  and 
live  upon  others,  have  their  feet  armed  with  fharp  claws, 
which  fome  can  (heath  and  unfhcath  at  will.  Thofe,  on  the 
contrary,  who  lead  peaceful  lives,  have  generally  hoofs, 
which  ferve  fome  as  weapons  of  defence  ;  and  which  in  all  are 
better  fitted  for  travcrfing  extenfive  trads  of  rugged  country, 
than  the  claw-foot  of  their  purfuers. 

The  ftomach  is  generally  proportioned  to  the  quality  of  the 
animal's  food,  or  the  eafe  with  which  it  is  obtained.  In  thofe 
that  live  upon  fle£h  and  fuch  nouriming  fubftances,  it  is  fmall 
and  glandular,  affording  fuch  juices  as  are  bed  adapted  to  di- 
gelt  its  contents  ;  their  inteftiues  alfo,  are  fhort  and  without 
fatnefs.  On  the  contrary,  fuch  animals  as  feed  entirely  upon 
vegetables  have  die  ftomach  very  large  ;  and  diofe  who  chew 
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the  cud,  have  no  lefs  than  four  ftomachs,  all  which  ferve  as  fo 
raany  laboratories,  to  prepare  and  turn  their  coarfe  food  into 
proper  nourishment.  In  Africa,  where  the  plants  afford 
greater  nourilhmqnt  than  in  our  temperate  climes,  feve- 
ral  animals,  that  with  us  have  four  ftomachs,  have  there  but 
two.*  However,  in  all  animals,  the  fize  of  the  inteftines  is  pro- 
portioned to  the  nature  of  the  food  ;  where  that  is  furnifhed  in. 
large  quantities,  the  ftomach  dilates  to  anfwer  the  increafe.  In 
domeftic  animals,  that  are  plentifully  fupplied,  it  is  large  *,  in 
the  wild  animals,  that  live  precarioufly,  it  is  much  more  con- 
tracted, and  the  inteftines  are  much  fhorter. 

In  this  manner,  all  animals  are  fitted  by  nature  to  fill  up 
fome  peculiar  ftation.  The  greateft  animals  are  made  for  an  in- 
ofFenfive  life,  to  range  the  plains  and  the  foreft  without  injuring 
others  ;  to  live  upon  the  productions  of  the  earth,  the  grafs  of 
the  field,  or  the  tender  branches  of  trees.  Thefe,  fecure  in 
their  own  ftrength,  neither  fly  from  any  other  quadrupeds,  nor 
yet  attack  them :  Nature,  to  the  greateft  fbrength,  has  added  the 
mod  gentle  ;md  harmlefs  difpofitions;  without  this,  thofe  enor- 
mous creatures  would  be  more  than  a  match  for  all  the  reft  of  the 
creation ;  for  what  devaftation  might  not  enfue,  were  the  elephant, 
or  the  rhinoceros,  or  the  buffalo,  as  fierce  and  as  mifchievous  as 
the  tyger  or  the  rat  ?  In  order  to  oppofe  thefe  larger  animals, 
and,  in  fome  meafure,  to  prevent  their  exuberance,  there  is  a 
fpecies  of  th  z  carnivorous  kind,  of  inferior  ftrength  indeed,  but 
of  greater  activity  and  cunning.  The  lion  and  the  tyger  generally 
watch  for  the  larger  kinds  of  prey,  attack  them  at  fome  difad- 
vantage,  and  commonly  jump  upon  them  by  furprize.  None 
of  t  •-  carnivorous  kinds,  except  the  dog  alone,  will  make  a  vo- 
luntary attack,  but  with  the  odds  on  their  fide.  They  are  all 
cowards  by  nature,  and  ufually  catch  their  prey  by  a  bound 
from  fome  lurking  place,  feldom  attempting  to  invade  them 
openly  ;  for  the  larger  beafts  are  too  powerful  for  them,  and  the 
fmaUer  too  fwift. 

A  lion  does  not  willingly  attack  a  horfe :  and  then  only 

*  Buffo* 
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*hen  compelled  by  the  keened  hunger.  The  combats  between 
a  lion  and  a  horfe  are  frequent  enough  in  Italy  ;  where  they 
arc  both  inclofed  in  a  kind  of  amphitheatre,  fitted  for  that  pur- 
pofe.  The  lion  always  approaches  wheeling  about,  while  the 
horfe  prefents  his  hinder  parts  to  the  enemy.  The  lion  in  this 
manner  goes  round  and  round,  dill  narrowing  his  circle,  till  he 
comes  to  the  proper  diftance  to  make  his  fpring ;  juft  at  the 
time  the  lion  fprings,  the  horfe  lafhes  with  both  legs  from  be- 
hind, and,  in  general,  the  odds  are  in  his  favour  ;  it  more  often 
happening  that  the  lion  is  dunned,  and  ftruck  motionlefs  by 
the  blow,  than  that  he  effects  his  jump  between  the  horfe's 
(boulders.  If  the  lion  is  (tunned,  and  left  fprawling,  the  horfe 
efcapes,  without  attempting  to  improve  his  victory ;  but  if 
the  lion  fucceeds,  he  flicks  to  his  prey,  and  tears  the  horfe  in 
pieces  in  a  very  fhort  time. 

But  it  is  not  among  the  larger  aninvils  of  the  foreft  alone, 
that  thefe  hoitilities  are  carried  on  ;  there  is  a  minuter,  and  a 
dill  more  treacherous  conteft  between  the  lower  ranks  of  qua- 
drupeds. The  panther  hunts  for  the  fheep  and  the  goat;  the 
catamountain,  for  the  hare  or  the  rabbit;  and  the  wild  cat,  for 
the  fquirrel  cr  the  moufe.  In  proportion  as  each  carnivo- 
rous animal  wants  ftrength,  it  ufes  all  the  affiftance  of  patience, 
afliduity,  and  cunning.  However,  the  arts  of  thefe  to  purfue, 
are  not  fo  great  as  the  tricks  of  their  prey  to  efcape  ;  fo  that 
the  power  of  deftruction  in  on<;  clafs,  is  inferior  to  the  power 
of  fafety  in  the  other.  Were  this  otherwise,  the  foreft  would" 
foon  be  difpeopled  of  the  feebler  races  of  animals  ;  and  beads 
of  prey  themfelves,  would  want,  at  one  time,  that  fubfiilence 
which  they  lavidily  dedroycd  at  another. 

Few  wild  animals  feek  their  prey  in  the  day-time  ;  they  are 
then  generally  deterred  by  the  fears  of  man  in  the  inhabited 
countries,  and  by  the  exceflive  heat  of  the  fun  in  thofc  exten- 
five  foreds  that  lie  towards  the  fouth,  and  in  which  they  reiorn 
the  undifputed  tyrants.  As  foon  as  the  morning,  therefore, 
appears,  the  carnivorous  animals  retire  to  their  dens;  and  ths 
elephant,  the  horfe,  the  deer,  and  all  the  hare  kinds,  make 
their  appearance.  But  again,  at  night-fall,  the  ilate  of  hodility 
VOL.  J.  3  H 
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begins  :  -the  whole  foreft  then  echoes  to  a  variety  of  different 
bowlings.  Nothing  can  be  more  terrible  than  an  African 
landfcape  at  the  clofe  of  evening :  the  deep-toned  roarings  of 
the  lion  ;  the  fhriller  veilings  of  the  tyger j  the  jacHll  purfu- 
ing  by  the  fcent,  and  barking  like  a  do£  -,  the  hyaena,  with  a 
note  peculiarly  folitary  and  dreadful ;  but  to  crown  all,  the 
hiding  of  the  various  kinds  of  ferpents,  who  at  that  time  begin 
their  cal!5  and,  as  I  am  arTured,  make  a  much  louder  fymphony 
than  the  birds  in  our  groves  in  a  morning. 

Beafts  of  prey  feldom  devour  each  other ;  nor  can  any  thing 
but  the  greateil  degree  of  hunger  induce  them  to  it.  What 
they  chiefly  feek  after,  is  the  deer  or  the  goat ;  thofe  harmlefs 
creatures  that  feem  made  to  embellifh  nature.  Thefe  are  either 
purfued  or  furprized,  and  afford  the  rnoft  agreeable  repaft  to 
their  deftroyers.  The  mod  ufual  method  even  with  the  fierceft 
animals,  is  to  hide  and  crouch  near  fbme  path  frequented  by 
their  prey  j  or  fome  water,  where  cattle  come  to  drink ;  and 
feize  them  at  once  with  a  bound.  The  lion  and  the  tyger 
leap  twenty  feet  at  a  fpring  ;  and  this,  rather  than  their  fwift- 
nefs  or  ftrength,  is  what  they  have  moil  to  depend  upon  for  a 
fupply-  There  is  fcarce  one  of  the  deer  or  hare  kind,  that  is 
not  very  eafily  capable  of  efcaping  them  by  its  fwiftnefs  j  fa 
that  whenever  any  of  thefe  fall  a  prey,  it  mult  be  owing  to 
their  own  inattention. 

But  there  is  another  clafs  of  the  carnivorous  kind,  that  hunt 
by  the  fcent,  and  which  it  is  much  more  difficult  to  efcape.  It 
as  remarkable,  that  all  animals  of  this  kind  purfue  in  a  pack  ; 
and  encourage  each  other  by  their  mutual  cries.  The  jackall, 
the  fyagufh,  the  wolf,  and  the  dog,  are  of  this  kind  :  they  pur- 
fue with  patience  rather  than  fwiftnefs  ;  their  prey  ilies  at  firft, 
and  leaves  them  for  miles  behind ;  but  they  keep  on  with  a 
conftant,  fteady  pace,  and  excite  each  other  by  a  general  fpirit 
of  induftry  and  emulation,  till  at  lail  they  {hare  the  common 
plunder.  But  it  too  often  happens,  that  the  larger  beails  of 
prey,  when  they  hear  a  cry  of  this  kind  begun,  purfue  the  pack, 
and  when  they  have  hunted  down  the  animal,  come  in  and 
monopplize  the  fpoil.  This  has  given  rife  to  the  report  o 
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JackaU*s  being  the  lion's  provider  ;  when  the  reality  is,  thaC 
the  jackall  hunts  for  itfelf,  and  the  lion  is  an  unwelcome  in- 
truder upon  the  fruit  of  his  toil. 

Neverthelefs,  with  all  the  powers  which  carnivorous  ani- 
mals are  pofTefled  of,  they  generally  lead  a  life  of  famine  and 
fatigue.  Their  prey  has  iuch  a  variety  of  methods  for  efcap- 
iiv;,  that  they  fometimes  continue  without  food  for  a  fortnight 
together  :  but  nature  has  endowed  them  with  a  degree  of  pa-> 
tience,  equal  to  the  feverity  of  their  (late  j  fo  that,,  as  then; 
fubfiftence  is  precarious,  their  appetites  are  complying.  They 
ufually  feize  their  prey  with  a  roar,  either  of  feeming  delight, 
or  perhaps  to  terrify  it  from  refinance.    They  frequently  de- 
vour it,  bones  and  all,  in  the  moil  ravenous  manner  -y  and  then, 
retire  to  their  dens,  continuing  inactive  till  the  calls  o£  hun-» 
ger  again  excite  their  courage  and  induflry.  But  as  all  their 
methods  of  purfuit  are  counteracted  by  the  arts  of  evafion,  they 
often  continue  to  range  without  fuccefs,  fupporting  a  ftate  of 
famine  for  feveral  days,  nay,  fometimes,  weeks  together.  Of 
their  prey,  fome  find  protection  in  hales,  in  which  nature  has 
directed  them  to  bury  themfelves  ;  fome  find  fafety  by  fwift- 
nefs  ;  and  fuch  as  arc-pofiefled  of  neither  of  thefe  advantages, 
generally  herd  together,  and  endeavour  to  repel  invafion  by 
united  force.  The  very  fheep,  which  to  us  feem  fo  defence- 
Icfs,  are  by  no  means  fo  in  a  ftate  of  nature  ;  they  are  fur- 
niflicd  with  arms  of  defence,  and  a  very  great  degree  of  fwift- 
nefs  ;  but  they  are  ftill  further  aflifted  by  their  fpirit  of  mutual 
defence  ;  the  females  fall  into  the   center;   and  the  males, 
forming  a  ring  round  them,  oppofe  their  horns  to  the  affail- 
ants.    Some  animals,  that  feed  upon  fruits  which  are  to  be 
found  only  at  one  time  of  the  year,  fill  their  holes  with  feve- 
ral forts  of  plants,  which  enable  them  to  lie  concealed  dur- 
ing the  hard  frofts  of  the  winter,  contented  with  their  prifon, 
fmce  it  affords  them  plenty  and  protection.    Thefa  holes  are 
dug  with  fo  much  art,  that  there  feems  the  defign  of  an  ar- 
chitect in  the  formation.    There  are  ufually  two  apertures  j 
by  one  of  which  the  little  inhabitant  can  always  efcape,  when 
the  enemy  is  in  pofTeflion  of  the  ether.    Many  creatures  are 
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equally  careful  of  avoiding  their  enemies,  by  placing  a  cent!- 
nel  to  warn  them  of  the  approach  of  danger.  Thcfe  generally 
perform  this  duty  by  turns  ;  and  they  krfow  how  lo  punilh 
fuch  as  have  neglected  their  poll,  or  Have  been  unmindful  of 
the  common  fafety.  Such  sre  a  part  of  the  efforts  that  the 
Vreaker  races  of  quadrupeds  exert,  to  avoid  their  invaders  i 
and,  in  genera!,  they  are  attended  with  fuccefs.  The  arts  of 
snfUit&  are  mnft  commonly  found  an  overmatch  for  the  inva- 
{ions  of  inftinft.  Man  is  the  only  creature  again  ft  v,  horn  all 
their  little  tricks  cannot  prevail.  Wherever  he  has  fpread 
bis  dominion,  fcarce  any  flight  can  fave,  or  any  retreat  har- 
bour ;  wherever  he  comes,  terror  feems  to  follow,  and  all 
fociety  ceafes  among  the  inferior  tenants  of  the  plain  ; — 
their  union  againfl  him  can  yield  them  no  protection,  and 
their  cunning  is  but  weaknefs.  In  their  fellow-brutes,  they 
have  an  enemy,  whom  they  can  oppofe  with  an  equality  of 
advantage  ;  they  can  oppofe  fraud  or  fwiftnefs  to  force  5  or 
numbers  to  invafion  :  but  what  can  be  done  againft  fuch  an 
enemy  as  man,  who  finds  them  out  though  luifeen,  and  though 
remote  deftroys  them  ?  wherever  he  comes,  all  the  conteft 
among  the  meaner  ranks  feems  to  be  at  an  end,  or  is  carried 
on  only  by  furprize.  Such  as  he  has  thought  proper  to  pn>» 
tecT:,  have  calmly  fubmitted  to  his  protection  ;  fuch  as  he  has 
found  convenient  to  deftroy,  carry  on  an  unequal  war,  and 
their  numbers  are  every  day  decreaimg. 

The  wild  animal  is  fubjecl  to  few  alterations  5  and,  in  a 
ftate  of  favage  nature,  continues  for  ages  the  fame,  in  fize, 
fhape,  and  colour.  But  it  is  otherwife  when  fubdued,  and 
taken  under  the  protection  of  man  ;  its  external  form,  and 
even  its  internal  flru&ure,  are  altered  by  human  affiduity  : 
and  this  is  one  of  the  firft  and  greater!  caufes  of  the  variety 
that  we  fee  among  the  feveral  quadrupeds  of  the  fame  fpe- 
cies.  Man  appears  to  have  changed  the  very  nature  of  domef* 
tic  animals,  by  cultivation  and  care.  A  domeftic  animal  is  a 
flave  that  feems  to  have  few  other  defires  but  fuch  as  man  is 
willing  to  allow  it.  Humble,  patient,  refigned,  and  attentive. 
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It  fills  up  the  duties  of  its  ftation  j  ready  for  labour,  and  con- 
tent with  fubfiflence. 

Almoft  all  domeftic  animals  feem  to  bear  the  marks  of  ftr- 
vitude  ftrong  upon  them.  All  the  varieties  in  their  colour, 
all  the  finenefs  and  length  of  their  hair,  together  with  the  de- 
pending length  of  their  ears,  fcem  to  have  arifcn  from  a  long 
continuance  of  domeftic  flavery.  What  an  immenfc  variety 
is  thereto  be  found  in  the  ordinary  race  pf  dogs  and  horfesj 
the  principal  differences  of  which  have  been  effe&ed  by  the 
induftry  of  man,  fo  adapting  the  food,  the  treatment,  the  ia- 
bour,  and  the  climate,  that  inture  feems  almoft  to  have  for- 
gotten her  original  defign ;  and  the  tame  animal  no  longer 
bears  any  refemblance  to  its  anceftors  in  the  woods  around 
him. 

In  this  manner,  nature  is  under  a  kind  of  conftraint,  In  thofe 
animals  we  have  taught  to  live  in  a  date  of  fervitude  near  us. 
The  favage  animals  preferve  the  marks  of  their  fir  ft  forma- 
tion ;  their  colours  are  generally  the  fame  ;  a  rough  dulky 
brcwn,  or  a  tawny,  fcem  almoft  their  only  varieties.  But  it  is 
otherwife  in  the  tame  ;  their  colours  are  various,  and  their 
forms  different  from  each  other.  The  nature  of  the  climate, 
indeed,  operates  upon  all  j  but  more  particularly  on  thefe* 
That  nouriihment  which,  is  prepared  by  the  hand  of  man, 
chofen  not  to  their  appetites,  but  to  fuit  his  own  convenience  ; 
that  climate  the  rigoufs  of  which  he  can  foften,  and  that  em- 
ployment to  which  they  are  fometimes  affigned,  produce  a 
number  of  diftinctions  that  are  not  to  be  found  among  the 
favage  animals.  Thefe  at  firft  were  accidental,  but  in  time 
became  hereditary  5  and  a  new  race  of  artificial  monfters 
are  propagated,  rather  to  anfwer  the  purpofes  of  human  plea- 
fure,  than  their  own  convenience.  In  ihort,  their  very  appe- 
tites may  be  changed  ;  and  thofe  that  feed  only  upon  grafs, 
may  be  rendered  carnivorous.  I  have  feen  a  (beep  that  would 
cat  flefh,  and  an  horfe  that  was  fond  of  oyfters. 

But  not  their  appetites,  or  their  figure  alone,  but  their  very 
diipofjuons;  and  their  natural  fagacity,  are  altered  by  the  vi- 
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cinity  of  man.  In  thofe  countries,  where  men  have  feldom 
intruded,  feme  animals  have  been  found  eftabliihed  in  a  kind 
of  civil  ilate  of  fociety.  Remote  from  the  tyranny  of  man, 
they  feem  to  have  a  fpirit  of  mutual  benevolence.  The  beavers, 
in  thcfe  diftant  fclitudes,  are  known  to  build  like  architects, 
and  rule  like  citizens.  The  habitations  that  thefe  have  been 
fecn  to  ere£t,  exceed  the  houfcs  of  the  human  inhabitants  of 
the  tame  country,  both  in  neatncfs  and  convenience-  But  as 
fooa  as  man  intrudes  upon  their  fociety,  they  feem  impreiTed 
with  the  terrors  of  their  inferior  fitustion,  their  fpirit  of  fo- 
ciety ceafes,  the  bond  is  difiblved,  and  every  animal  looks  for 
fafety  in  folitude,  and  there  tries  all  its  little  induftry  to  fhift 
only  for  itfelf. 

Next  to  human  influence,  the  climate  feema  to  have  the 
ftrongefl  effects  both  upon  the  nature  and  the  form  of  qua- 
drupeds. As  in  man,  we  have  feen  fome  alterations,  produced 
by  the  variety  of  his  fituation,  fo  in  the  lower  ranks,  that  are 
more  fubje&  to  variation,  the  influence  of  climate  is  more 
readily  perceived.  As  thefe  are  more  nearly  attached  to  the 
earth,  and  in  a  manner  connected  to  the  foil  ;  as  they  have 
none  of  the  arts  of  ihielding  off  the  inclemency  of  the  wea- 
ther, or  foftening  the  rigours  of  the  fun,  they  are  confe- 
quently  more  changed  by  its  variations.  In  general,  it  may 
be  remarked,  that  the  colder  the  country,  the  larger  and  the 
warmer  is  the  fur  of  each  animal;  it^eing  wifely  provided 
by  nature,  that  the  inhabitant  fhould  be  adapted  to  the  rigours 
of  its  fituation.  Thus  the  fox  and  the  wolf,  which  in  tempe- 
rate climates  have  but  fhort  hair,  have  a  fine  long  fur  in  the 
frozen  regions  near  the  pole.  On  the  contrary,  thofe  dogs 
which  with  us  have  long  hair,  when  carried  to  Guinea,  or 
Angola,  in  a  fhort  time,  cafl  their  thick  covering,  and  afiume 
a  lighter  drefs,  and  one  more  adapted  to  the  warmth  of  the 
country.  The  beaver,  and  the  ermine,  which  are  found  in  the 
greateft  plenty  in  the  cold  regions,  are  remarkable  for  the 
warmth  and  delicacy  of  their  furs  ;  while  the  elephant,  and 
the  rhinoceros,  that  are  natives  of  the  line,  have  fcarce  any 
hair  at  all.  Not  but  that  human  induflry  can,  in  fome  mea- 
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fee,  co-operate  with,  or  reprefs  the  efTcfts-of  climate  in  this 
particular.  It  is  -.veil  known  what  alterations  arc  produced  by 
proper  care,  in  the  flieep's  fleece,  in  different  parts  of  our 
own  country  ;  and  the  fa-re  induflry  is  purfued  \vith  a  like 
fuccefs  in  Syria,  where  many  of  their  animals  are  clothed 
with  a  long  u:ui  btuutii'ul  hair,  \\hich  they  t:;hc  c  re  to  im- 
prove, as  they  work  it  into  that  ftuii"  called  camblet,  fo  well 
known  in  different  parts  of  Europe. 

The  difpofition  of  the  animal  feems  alfo  net  lefs  marked 
by  the  climate  than  the  figure.  The  fame  caufes  that  fecm  to 
have  rendered  the  human  inhabitants  of  the  rigorous  climates 
favage  and   ignorant,  have  alfo  operated  upon  their  animals. 
Both  at  the  line  and  the  pole,  the  wild  quadrupeds  are  fierce 
and  umameable.    In  tliefe  latitudes,  their  favage  difpofitions 
having  not  been  quelled  by  any  efforts  from  man,  and  being 
ilill  farther  ftimulated  by  the  feverity  of  the  weather,   they 
continue  fierce  and  untra£table.  Moft  of  the  attempts  which 
have  hitherto   been  made  to  tame  the  wild  beads  brought 
home  from  the  pole  or  the  equator,  have  proved  ineffectual. 
They  are  gentle  and   harmlefs  enough  while  young;  but  as 
they  grow  up,  they  acquire  their  natural  ferocity,  and  fnap 
at  the  hand  that  feeds  them.  It  may,  indeed,  in  general,  be  affer- 
ttd,  that  in  all  countries,  where  the  men  are  moft  barbarous,  the 
beafts  are  moft  fierce  and  cruel :  and  this  is  but  a  natural  confe- 
quence  of  the  ftrugglc  between  man  and  the  more  favage  ani- 
mals of  the  foreft  ;  for,  in  proportion  as  he  is  weak  and  timid, 
they  muft  be  bold  and  intrufive;  in  proportion  as  his  dominion, 
is  but  feebly  fupported,  their  rapacity  muft  be  more  obnoxious. 
In  the  extenfive  countries,  therefore,  lying  round  the  pole,  or 
beneath  the  line,  the  quadrupeds  are  fierce  and  formidable. 
Africa  has  ever  been  remarked  for  the  brutality  of  its  men, 
and  the  fiercenefs  of  its  animals  :  its  lions  and  its  leopards  are 
not  lefs  terrible  than  its  crocodiles  and  its  ferpents  ;  their  difpo- 
fitions feem  entirely  marked  with  the  rigours  of  the  climate  ; 
and  being  bred  in  an  extreme  of  heat,   they  fhow  a  peculiar 
ferocity,   that  neither  the  force  of  man  can  conquer,  nor  his 
arts  allay.  However,  it  is  happy  for  the  wretched  inhabitants 
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of  thofe  climates,  that  its  mod  formidable  animals  are  all  foil* 
tary  ones  ;  that  they  have  not  learnt  the  art  of  uniting,  to 
opprcfs  mankind  ;  but  each  depending  on  its  own  ftren^th, 
invades  without  any  afiidant. 

The  food,  nlfo,  is  another  caufe  in  the  variety  which  we  find 
among  quadrupeds  of  the  fame  kind.  Thus  the  beads  which 
feed  in  the  valley,  are  generally  larger  than  thofe  which  glean 
a  fcanty  fubfiflence  on  the  mountain.  Such  as  live  in  the  warm 
climates,  where  the  plants  are  much  larger  and  more  fuccu- 
lent  than  with  us,  are  equally  remarkable  for  their  bulk.  The 
ex,  fed  on  the  plains  of  Indodan,  is  much  larger  than  that 
w  ich  is  more  hardily  maintained  on  the  fide  of  the  Alps.  The 
deferts  of  Africa,  where  the  plants  re  extremely  nourifhing, 
produce  the  largeft  and  fierce!!  animals ;  and,  perhaps,  for  a 
con.rary  reafon,  America  is  found  not  to  produce  fuch  large 
fli'ii.-v.b  as  are  feen  in  the  ancient  continent.  But,  whatever  be 
t'-.e  re;u  m,  the  facl:  is  certain,  that  while  America  exceeds  U3 
in  the  ibe  of  its  reptiles  of  all  kinds,  it  is  far  inferior  in  its  qua- 
druped productions.  Thus,  for  inftance,  the  largeft  animal  of 
that  country  is  the  tapir,  which  can  by  no  means  be  compared 
to  the  elephant  of  Africa.  Its  beads  of  prey,  alfo,  are  diveded 
of  that  drength  and  courage  which  is  fo  dangerous  in  this  part 
of  the  world.  The  American  lion,  tyger,  and  leopard,  if  fuch 
diminutive  creatures  deferve  thefe  names,  are  neither  fo  fierce 
nor  fo  valiant  as  thofe  of  Africa  and  Afia.  The  tyger  of  Ben- 
gal has  been  feen  to  meafure  twelve  feet  in  length,  without  in-* 
eluding  the  tail ;  whereas  the  American  tyger  feldom  exceeds 
rhr:e.  This  difference  obtains  dill  more  in  the  other  animals 
of  that  country,  fo  that  fome  have  been  of  opinion  *  that  all 
quadrupeds  in  Southern  America  are  of  a  different  fpeciea 
from  thofe  mod  refembling  them  in  the  old  world ;  and  that 
there  are  none  which  arc  common  to  both  but  fuch  as  have 
entered  America  by  the  north  ;  and  which,  being  able  to  bear 
the  rigors  of  the  frozen  pole,  have  travelled  from  the  ancient 
continent,  by  that  paffage,  into  the  new.  Thus  the  bear,  the 
wolf,  the  elk,  the  flag,  the  fox,  and  the  beaver,  are  known 
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to  the  inhabitants  as  well  of  North- America  as  of  Ruflia; 
while  mod  of  the  various  kinds  to  the  fouthward,  in  both  con- 
tinents, bear  no  refcrablance  to  each  other.  Upon  the  whole, 
fuch  as  peculiarly  belong  to  the  new  continent,  are  without 
any  marks  of  the  quadruped  perfection.  They  are  almoft 
wholly  deftitute  of  the  power  of  defence ;  they  have  neither 
formidable  teeth,  horns,  or  tail  j  their  figure  is  ungainly,  \  nd 
their  limbs  ill  proportioned.  Some  among  them,  \\>  h  as  the 
ant-bear,  and  the  floth,  appear  fo  miferably  formed  as  fcarce 
to  have  the  power  of  moving  and  cuing.  Tl  ey,  feeirin  Jy, 
drag  out  a  miferable  and  languid  exiittnce,  in  the  moil  delert 
folitude  ;  and  would  quickly  have  been  cleitroyed  in  a  country 
where  there  were  inhabitants,  or  powerful  beafts  to  oppofe 
them. 

But,  if  the  quadrupeds  of  the  new  continent  be  lefs,  they 
are  found  in  much  greater  abundance  ;  for,  it  is  a  rule  that  ob- 
tains through  nature,  that  the  fmalleft  animals  multiply  the 
fafteft.  The  goat,  imported  from  Europe  to  South- America, 
foon  begins  to  degenerate  ;  but,  as  it  grows  lefs,  it  becomes 
more  prolific  j  and,  inftead  of  one  kid  at  a  time,  or  two  at 
the  moft,  it  generally  produces  five,  and  fometimes  more. 
What  there  is  in  the  food,  or  the  climate,  that  produces  this 
change,  we  have  not  been  able  to  learn ;  we  might  be  apt  to 
afcribe  it  to  the  heat,  but  that  on  the  African  coaft,  wPere  it 
is  ftill  hotter,  this  rule  does  not  obtain ;  for  the  goat,  inftead 
of  degenerating  there,  fecms  rather  to  improve. 

However,  the  rule  is  general  among  all  quadrupeds,  that 
thofe  which  are  large  and  formidable,  produce  but  few  at  a, 
time  ;  while  fuch  as  are  mean  and  contemptible,  are  extremely 
prolific.  The  lion,  or  tyger,  have  fcidom  above  two  cubs  at  a 
time  ;  while  the  cat,  that  is  of  a  fimilar  nature,  is  ufually  feen 
to  have  five  or  fix.  In  this  manner,  the  lower  tribes  become 
extremely  numerous  -,  and,  but  for  this  furprizing  fecundity, 
from  their  natural  weaknefs,  they  would  quickly  be  extirpated. 
The  breed  of  mice,  for  inftance,  would  have  long  fince  been 
blotted  from  the  earth,  were  the  moufe  as  flow  in  production 
as  the  elephant.  But  it  has  been  wifely  provided,  that  fucU 
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animals  as  can  make  but  little  refiftance,  fhould  atleaft  have  * 
means  of  repairing  the  deftrudion  which  they  mufl  often  fuf~ 
fer,  by  their  quick  .production ;  that  they  fhould  increafe, 
even  among  enemies,  and  multiply  under  the  hand  of  the  de- 
ilroyer.  On  the  etLer  hand,  it  has  as  wifely  been  ordered  by 
iProvidence,  that  the  larger  kinds  fhould  produce  but  flowlyj 
otherwife,  as  they  require  proportional  fupplies  from  nature, 
they  would  quickly  con  fume  their  own  ftore  ;  and,  of  confe- 
quence,  many  of  them  would  foon  perifh  through  want ;  fo 
that  life  would  thus  be  given  without  the  necefTary  means  of 
fubfiftenne.  In  a  word,  Providence  has  moft  wifely  balanced 
the  ftrength  of  the  great  againil  the  weaknefs  of  the  little. 
•Since  it  was  necefTary  that  fome  fliould  be  great  and  others 
mean;  fince  it  was  expedient  that  fome  fliould  live  upon  others, 
it  has  affifted  the  weaknefs  of  one,  by  granting  it  fruitfulnefsj 
and  diminimed  the  numbers  of  the  other,  by  infecundity. 

In  confequence  of  this  proviiion,  the  larger  creatures,  which 
bring  forth  few  at  a  time,  feldom  begin  to  generate  till  they 
have  nearly  acquired  their  full  growth.  On  the  contrary,  thofe 
"which  bring  many,  reproduce  before  they  have  arrived  at  half 
their  natural  fize.  Thus,  the  horfe  and  the  bull  are  nearly  at 
their  bed  before  they  begin  to  breed ;  the  hog  and  the  rabbit 
fcarce  leave  the  teat  before  they  become  parents  in  turn.  Al- 
moft  all  animals,  likewife,  continue  the  time  of  their  preg- 
nancy in  proportion  to  their  fize.  The  mare  continues  eleven 
months  with  foal,  the  cow  nine,  the  wolf  five,  and  the  bitch 
nine  weeks.  In  all,  the  intermediate  litters  are  the  moft  fruit- 
ful •,  the  firft  and  the  laft  generally  producing  the  feweft  ia 
number,  and  the  word  of  the  kind. 

Whatever  be  the  natural  difpofition  of  animals  at  other  times, 
they  aH  acquire  new  courage  when  they  confider  themfelves 
as  defending  their  young.  No  terrors  can  then  drive  them  from 
the  poft  of  duty;  the  mildeft  begin  to  exert  their  little  force, 
and  refift  the  moft  formidable  enemy.  Where  refiftance  is 
hopelefs,  they  then  incur  every  danger,  in  order  to  refcuc  their 
young  by  f  i^ht,-  and  retard  their  own  expedition,  by  providing 
for  their  little  ones.  When  the  female  opoflum,  an  animal  of 
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America,  is  purfued,  fhe  initantly  takes  her  young  into  ?. 
belly,  with  which  nature  has  fupplied  her,  and  carries  then. 
or  dies  in  the  endeavour.  I  have  been  lately  aflured  of  a  ih 
fox,  which,  when  hunted,  took  her  cub  in  her  mouth,  anil 
for  fcveral  miles,  without  quitting  it,   until,   at  lad,   flic 
forced  to  leave  it  behind,  upon  the  approach  of  a  mafdfr,  : 
flie  ran  through  a  farmer's  yard.    But  if,  at  this  period, 
mildeft  animals  acquire  new  fiercenefs,  how  formidable  muft 
thofe  be  that  fubfift  by  rapine!    At  fuch  tmes,  no  obilachi 
can  flop  their  ravage,  nor  no  threats  can  terrify;    the  lie 
then  feems  more  hardy  than  even  the  lion  himfeif.  She  ati 
men  and  hearts  indifcriminately,  and  carries  all  {he  can  o 
come  reeking  to  her  cubs,  whom  me  thus  early  accuiton. 
fiaughter.  Milk,  in  the  carnivorous  •  animals,  is  much  more 
fparing  than  in  others;   and  it  may  be  for  this  reafon  th:; 
fuch  carry  home  their. prey  alive,  that,  in  feeding  their  young, 
its  blood  may  fupply  the  deficiencies  of  nature,  and  ferve  in- 
(lead  of  that  milk  with  which  they  are  fo  fparingly  fupplied. 

Nature,  that  has  thus  given  them  courage  to  defend  t' 
young,  has  given  them  inilincl:  to  choofe  the  proper  times  of 
copulation,  fo  as  to  bring  forth  when  the  proviikm  fuitr 
each  kind  is  to  be  found  in  the  greatefl  plent^.  The  wolf, 
inftance,  couples  in  December,  fo  that  die  time  of  pregnancy 
continuing  five  months,  it  may  have  its  young  in  April, 
mare,  who  goes  eleven  months,  admits  the  horfe  in  : 
in  order  to  foal  about  the  beginning  of  May.  On  the  contrary., 
thofe  animals  which  lay  up  provisions  for  the  winter,  fur' 
the  beaver  and  die  marmotte,  couple  in  the  latter  end  of  au- 
tumn, fo  as  to  have  their  young  about  January,  agaiifft  which 
feafon  they  have  provided  a  very  comfortable  ftore.  TKefc 
fons  for  coupling,  however, ,  among  fome  of  the  domeftic\'mds, 
are  generally  in  confequence  of  die  quantity  of  provif:ons  with 
which  they  are  at  any  time  fupplied.  Thus  we  may,  by  feed 
ing  any  of  thefe  animals,'  and  keeping  off  the  rigour  of  the  cli- 
mate, make  them  breed  whenever  we  pleafe.  In  this  manner 
thofe  contrive  who  produce  lambs  all  the  year  round. 

The  choice  of  fituation  in  bringing  forth,  is  aifo  very  re« 
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markable.  In  mod  of  the  rapacious  kinds,  the  female  takes 
the  utmoft  precautions  to  hide  the  place  of  lier  retreat  from 
the  male  ;  who,  other  wife,  when  prefled  by  hunger,  would  be 
apt  to  devour  her  cubs.  She  feldom,  therefore,  ftrays  far  from 
the  den,  and  never  approaches  it  while  he  is  in  view,  nor  vifits 
him  again,  till  her  young  are  capable  of  providing  for  them- 
felves.  Such  animals  as  are  of  tender  conilitutions,  take  the 
utmoft  care  to  provide  a  place  of  warmth,  as  well  as  fafety,  for 
their  young  ;  the  rapacious  kinds  bring  forth  in  the  thicken: 
woods  ;  thofe  that  chew  the  cud,  with  the  various  tribes  of  the 
vermin  kind,  choofe  fome  hiding  place  in  the  neighbourhood 
of  man.  Some  dig  holes  in  the  ground  ;  fome  choofe  the  hol- 
low of  a  tree ;  and  all  the  amphibious  kinds  bring  up  their 
young  near  the  water,  and  accuftom  them  betimes  to  their  pro- 
per  element. 

Thus  nature  feems  kindly  careful  for  the  protection  of  the 
meaneft  of  her  creatures  ;  but  there  is  one  clafs  of  quadrupeds 
that  feems  entirely  left  to  chance,  that  no  parent  (lands  forth 
to  protc£r,  nor  no  inflrudlor  lends,  to  teach  the  arts  of  fubfif- 
tence.  Thefe  are  the  quadrupeds  that  are  brought  forth  from 
the  egg,  fuch  as  the  lizard,  the  tortoife,  and  the  crocodile. 
The  fecundity  <5f  all  other  animals,  compared  with  thefe,  is 
fteriiity  itfelf.  Thefe  bring  forth  above  two  hundred  at  a  time 5 
but,  as  the  offspring  is  more  numerous,  the  parental  care  is  lefs 
exerted.  Thus  the  numerous  brood  of  eggs  are,  without  far- 
ther folicitude,  buried  in  the  warm  fands  of  the  more,  and  the 
heat  of  the  fun  alone  is  left  to  bring  them  to  perfection.  To 
this  perfection  they  arrive  aimoft  as  foon  as  difengaged  from 
the  fhelh  Mod  of  them,  without  any  other  guide  than  inftinft, 
immediately  make  to  the  water.  In  their  palfage  thither,  they 
h:.ve  numberlefs  enemies  to  fear.  The  birds  of  prey  that  haunt 
the  more,  the  beafts  that  accidentally  come  that  way,  and  even 
the  animals  that  give  them  birth,  are  known,  with  a  ftrange 
rapacity,  to  thin  their  numbers,  as  well  as  the  reft. 

But  it  is  kindly  ordered,  by  Providence,  that  thefe  animals 
which  are  moft  noxious,  fhould  thus  have  many  deftroyers  j 
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icon  ovcr-rui.  il  our  p! 

funnily* 


CHAP.      XVI. 

Of  tie  Hcrfe  *. 

ANIMALS  of  the  horfe  kind  dcfcrve  a  place  next  to  man 
in  an  hiilory  of  nature.  Their  -activity,  their  iirength, 
their  ufefulnefs,  and  their  beauty,  all  contribute  to  render 
them  the  principal  objects  of  our  curiofity  and  care  ;  a  race  of 
creatures  in  Vhofe  welfare  we  are  interefted  next  to  our  own. 

Of  all  the  quadruped  animals,  the  horfe  feems  the  moil 
beautiful ;  the  noble  largenefs  of  his  form,  the  glofly 
nefs  of  his  fkin,  the  graceful  cafe  of  his  motions,  an;, 
aft  fYmmetry  of  his  fhape,  have  taught  us  to  regard  him  « 
iirft,  and  as  the  moil  perfectly  formed ;  and  yet,  wl 
traordihary  enough,  if  we  examine  him  iiii-jmuily,  1. 

*  As  5t  r  i  thrit,  in  a  dtTcription  where  it  is  tl;  • 

infer-.  'iJy  kiiov/n,  than  ail  that  i;.  known,  IV  * 

us  particulars  may  be  omitted  \  I  will  t;  t  >  fubjc-in,  1. 

the  charafcftcrifli.  «.ach  animal,  as  ^iv^ii  us  by  Liiiuaus.  '1  l.c 

\vith  fix  cutt'ngpteetl,  '  ii  t  fed;  a  native  »:i  Eumpc  a; 

en  ft;  (but  I  rnthcr  believe  oi'  Africa)  a  £cucio;:s,  j-.roud,  and  fbri 

i-ie,  or  the  road  ;  lie  i:-  ( 

.  from  the  ji. 

f..ratchcs  liis  f^.l  by  neighing  ;  lit  i 

fall ;  f.^hts  by  kicViii^  ir.il  '  -the  ground  win. : 

cats  :.  '  e  ox;  diftributts  the  feed  by  en  nts  a 

gall  bladder;  HLVCT  voniits;  the  foal  is  produced  Vv-ith  the  J>;  out; 

lie  is  injur--,  g  (b^ick  on  tl\e  ear ;  upon  the  ftilTlc ;  by  being  caught  by 

the  nofe  in  barnacles;  by  1  ^cth  rubbed  with  tali. 

• ;  by  the  herb  p;  U'  the  cruculio;  by  t; 

are  diilcreat  in  diflerent  countries.  A  confumption  of  the  tthuu/id  bones  oi  the 
jiofe,  called  the  glanders,  is  with  us  the  jnoft  iniecfrbus  and  fatal.  He  eats  hem- 
Jock  without  injury.  The  mare  goes  with  foal  290  days.  The  plac-  nu  i*  not 

.  He  acquire*  act  the  caaint  teeth  till  tlu  a^f:  <•'*"  five  years. 
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ture  will  be  found  the  moil  different  from  that  of  man  of  all 
•other  quadrupeds  whatfoever.    As  the  ape  approaches  us  the 
.'(I  in  internal  cor  n,  fo  the  horie  is  the  moft  re- 

mote* ;  a  finking  proof  that  there  may  be  oppofitions  of  beau- 
ty; and  that  all  grace  is  not  to  be  referred  to  one  ilandard. 

To  have  an  idea  of  this  noble  animal,  in  his  native  fimplicity, 
we  are  not  to  look  for  him  in  the  paftures,  or  the  ftables,  to 
v.-hich  he  has  been  configned  by  man ;  but  in  thofe  wild  and 
cxtenfive  plains  where  he  has  been  originally  produced,  where 
he  ranges  without  controul,  and  riots  in  all  the  variety  of  luxu- 
rious nature.  In  this  (late  of  happy  independence,  he  difdains 
the  afiiftance  of  man,  which  only  tends  to  fervitude.  In  thofe 
boundlefs  tracts,  whether  of  Africa  or  New  Spain,  where  he 
runs  at  liberty,  he  feems  no  way  incommoded  with  the  incoi- 
veniencies  to  v,hich  he  is  fubje£t  in  Europe.  The  continual 
verdure  of  the  fields  fupplies  his  wants  ;  and  the  climate,  that 
never  knows  a  winter,  fuits  his  constitution,  which  naturally 
feems  adapted  to  heat.  His  enemies  of  the  foreft  arc  but  few, 
ior  none  but  the  greater  kinds  will  venture  to  attack  him;  any 
one  of  thefe  he  is  fmgly  able  to  overcome  -,  while,  at  the  fame 
time,  he  is  content  to  find  fafety  in  fociety  ;  for  the  wild 
;  s  of  thofe  countries  always  herd  together. 

In  thefe  countries,  therefore,  the  horfes  are  often  feen  feeding 
in  c? roves  of  five  or  fix  hundred.  As  they  do  not  carry  on  war 
r.y  other  race  of  animals,  they  are  fatisfied  to  remain 
entirely  upon  the  defenfive.  The  paftures  on  which  they  live 
fatisfy  all  their  appetites,  and  all  other  precautions  are  purely 
for  their  fecurity,  in  cafe  of  a  furprize.  As  they  are  never  at- 
tacked but  at  a  difadvantage,  whenever  they  fleep  in  the  forefts, 
they  have  always  one  among  their  number  that  ftands  as  centi- 
nei,  to  give  notice  of  any  approaching  danger ;  and  this  office 
they  take  by  turnsf.  If  a  man  approaches  them  while  they  are 
feeding  by  day,  their  centinel  walks  up  boldly  near  him,  as  if 
to  examine  his  ftrength,  or  to  intimidate  him  from  proceeding; 
but,  if  the  man  approaches  within  piftol  {hot,  the  centinel 

*  Hlftoire  Naturellc,  Daubenton,  vol.  vii.  p.  374. 
f  Di&ionaire  Uuiverfelle,  DCS  Animaux,  p.  19. 
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tfien  thinks  it  high  time  to  alarm  his  fellows ;  this  he  does  by 
a  loud  kind  oi:  inciting,  upon  which  they  all  t 
and  fly  oft  with  the  fpced  of  die  wind  j  their  faithful  ceiuinel 
bringing  up  the  rear*. 

It  is  not  eafy  to  fay  from  what  country  the  horfe  came  ori- 
ginally. It  ihould  iecm  that  the  colder  climates  do  not  a^rt-e 
with  his  c  '.jii;  for,  although  he  is  found  almoft  in  , 

all,  yet  his  form  is  altered  there,  and  he  is  found  at  once  d 
native  and  ill-fhaned.  We  have  the  teftimony  of  the  ancients 
that  there  were  wild  horfes  once  in  Europe ;  at  prefcnt,  how- 
ever, they  are  totally   brought  under  iubjecHon  ;  and  even 
thole  which  are  found  in  America,  are  of  a  Spanifh  t. 
which  being  fcnt  thither  upon  its  fir  ft  difcovery,  have  fmce 
become  wild,  and  have  fpread  over  all  the  fouth  of  that 
continent,  almoft  to  the  Streights  of  Magellan.  Thefe,  in  ge- 
nerjl,  are  a  finall  breed,  of  about  foun  Is  high.  They 

have  thick  jaws,  and  clumfy  joints ;  their  ears  -and  neck  alfo 
are  long ;  they  are  eafiiy  tamed ;  for  the  horfe,  by  nature,  i* 
a  gentle,  complying  creature,  and  reGfts  rather  from  fe.ir  than 
obftinacy.  They  are  caught  by  a  kind  of  noofe,  and  t! 
fail  by  the  legs,  and  tied  to  a  tree,  where  they  are  left  for  two 
days  without  food  or  drink.  By  that  time  they  begin  to  grow 
manageable  ;  and,  in  fome  weeks,  they  become  as  tame  as  i£ 
they  had  never  been  in  a  ftate  of  v/ildnefs.  If,  by  any  accident, 
they  are  once  more  fct  at  liberty,  they  never  become  wild  again, 
but  know  their  mafters,  and  come  to  their  call.  Some  of  the 
buccaneers  have  often  been  agreeably  furprized,  after  a  long 
abfence,  to  fee  their  faithful  horfes  once  more  prefent  them- 
felves,  with  their  ufual  affiduity  j  and  come  up,  with  fond  fub- 
miflion,  to  receive  the  rein. 

Thefe  American  horfes,  however,  cannot  properly  be  rank- 
ed among  the  wild  races,  fmce  they  were  originally  bred  from 
fuch  as  were  tame.  It  is  not  in  the  new,  but  the  old  world, 
that  we  are  to  look  for  this  animal,  in  a  true  ftate  of  nature  ; 
in  the  extenfive  deferts  of  Africa,  in  Arabia,  and  thofe  wide 
fpread  countries  that  feparate  Tartary  from  the  more  fouthern 

*  Labat.  tome  vii. 
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nations.  Vaft  droves  of  thefe  animals  are  feen  wild  among  the' 
Tartars :  They  are  of  a  fmall  breed,  extremely  fwift,  and  very 
readily  evade  their  purfuers.  As  they  go  together,  they  will  not 
admit  of  any  ftrange  animals  among  them,  though  even  of  their 
own  kind.  Whenever  they  find  a  tame  horfe  attempting  to  af- 
fociate  with  them,  they  inftantly  gather  round  him,  and  fcon 
oblige  him  to  leek  fafcty  by  flight.  There  are  vaft  numbers  alfo 
of  wild  horfes  to  the  north  of  China,  but  they  are  of  a  weak, 
timid  breed  j  fmall  of  ftature,  and  ufelefs  in  war. 

At  the  Cape  of  Good  Hope  there  are  numbers  of  horfes, 
in  a  (late  of  nature,  but  fmall,  vicious,  and  untameable.  They 
are  found  wild  alfo  in  feveral  other  parts  of  Africa ;  but  the 
wretched  inhabitants  of  that  country  either  want  the  art  to 
tame  them,  or  feem  ignorant  of  their  ufes.  It  is  common  with 
the  Negroes,  who  are  carried  over  frcm  thence  to  America, 
when  they  fir  ft  fee  a  horfe,  to  teftify  both  terror  and  furprize. 
Thefe  poor  men  feem  not  to  have  any  knowledge  of  fuch  a 
creature ;  and,  though  the  horfe  is  probably  a  native  of  their 
own  country,  they  have  let  all  the  rell  of  mankind  enjoy  the 
benefit  of  their  ferviccs,  without  turning  them  to  any  advan- 
tage at  home.  In  fome  parts  of  Africa,  therefore,  where  the 
horfe  runs  wild,  the  natives  feem  to  confider  him  rather  in 
the  light  of  a  dainty,  for  food,  than  an  ufeful  creature,  capa- 
ble of  afliiting  them  either  in  war  or  in  labour :  riding  feems 
a  refinement  that  the  natives  of  Angola,  or  Caffraria,  have  not 
as  yet  been  able  to  attain  to  ;  and  whenever  they  catch  a 
}K  rfe,  it  is  cniy  with  an  intent  to  eat  him. 

But  of  all  countries  in  the  world,  where  the  horfe  runs 
wild,  Arabia  produces  the  moil  beautiful  breed,  the  moft  ge- 
nerous, fwift,  and  perfevering.  They  are  found,  though  not 
in  great  numbers,  in  the  deferts  of  that  country ;  and  the  na- 
tives ufc  every  ftratagcm  to  take  them.  Although  they  are  ac- 
tive and  beautiful,  yet  they  are  not  fo  large  as  thofe  that  are 
bred  up  tame ;  they  are  of  a  brown  colour ;  their  mane  and 
tail  very  fhort,  and  the  hair  black  and  tufted*.  Their  fwifc- 

*  Marm.  Defcrip*.  de  I'Afrique,  lib.  I.  p.  51, 
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nefs-  is  incredible  :  the  attempt  to  purfue  them  in  the  ufual 
manner  of  the  chace,  with  dogs,  would  be  entirely  fruitlefs. 
Such  13  the  rapidity  of  their  flight,  that  they  are  inftantly  out 
of  view,  and  the  dogs  themfelves  give  up  the  vain  purfuit. 
The  only  method,  therefore,  of  taking  them,  is  by  traps,  hid- 
den in  the  fand,  \\hich  entangling  their  feet,  the  hunter  at 
length  comes  up,  and  either  kills  them,  or  carries  them  home 
alive.  If  the  horfe  be  young,  he  is  confidered  among  the  Ara- 
bians as  a  very  great  delicacy  ;  and  they  feaft  upon  him  while 
any  part  is  found  remaining  ;  but  if,  from  his  fhape  or  vigour, 
he  promifes  to  be  ferviceable  in  his  more  noble  capacily,  they 
take  the  ufual  methods  of  taming  him,  by  fatigue  and  hunger, 
and  he  foon  becomes  an  ufeful  domeftic  animal. 

The  ufual  manner  of  trying  their  fwiftnefs,  is  by  hunting 
the  oftrich  :  the  horfe  is  the  only  animal  whofe  fpeed  is  com- 
parable to  that  of  this  creature,  which  is  found  in  the  fandy 
plains,  with  which  thofe  countries  abound.  The  inflant  the 
oftrich  perceives  itfelf  aimed  at,  it  makes  to  the  mountains, 
while  the  horfeman  purfues,  with  all  the  fwiftnefs  poflible,  and 
endeavours  to  cut  off  its  retreat.  The  chace  then  continues 
along  the  plain,  while  the  oftrich  makes  ufe  of  both  legs  and 
wings  to  afiift  its  motion.  However,  a  horfe  of  the  firft  fpeed  is  a- 
ble  to  out-run  it;  fo  that  the  poor  animal  is  then  obliged  to  have 
recourfe  to  art  to  elude  the  hunter,  by  frequently  turning : 
at  length,  finding  all  efcape  hopelefs,  it  hides  its  head  where- 
ver it  can,  and  fuffers  itfelf  tamely  to  be  taken.  If  the  horfe, 
in  a  trial  of  this  kind,  (hews  great  fpeed,  and  is  not  readily 
tired,  his  price  becomes  proportionably  great ;  and  there  are* 
fome  horfes  valued  at  a  thoufand  ducats. 

But  the  horfes  thus  caught  or  trained  in  this  manner,  are 
at  prefent  but  very  few ;  the  value  of  Arabian  horfes,  over 
all  the  world,  has  in  a  great  meafuie  thinned  the  deferts  of  the 
wild  breed  ;  and  thtre  are  very  few  to  be  found  in  thofe  coun- 
tries except  fuch  as  are  tame.  The  Arabians,  as  we  are  told  by 
hiftorians,  firft  began  the  management  of  hories  in  the  time  of 
Shcque  Ifmael.  Before  that  they  wandered  wild  along  the 
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face  of  the  country,  riegleeled  and  ufelefs  ;  but  the 
then  firft  began  to  came  their  fiercenefs,  and  to  improve  their' 
beauty  ;  fo  that  at  preferit  they  poflefs  a  race  of  the  moft  beau- 
tiful horfes  in  the  world;  with  which  they  drive  a  trade,  and 
furnifh  the  fbbles  of  princes  at  immenfe  prices. 

There  is  fcarce  an  Arabian,  how  poor  foever,  but  is  provided 
with  his  horfe.*  They  in  general  make  ufe  of  mares  in.  their 
ordinary  excurfions  ;  experience  having  taught  them  that  they 
fupport  fatigue,  thirft,  and  hunger  better  than  the  horfes  are-' 
found  to  do.  They  are  alfo  lefs  vicious,  of  a  gentler  nature* 
and  are  not  fo  apt  to  neigh.  They  are  more  harmlefs  alfo  among 
themfelves,  not  fo  apt  to  kick  or  hurt  each  other,  but  remain 
whole  days  together,  without  the  Icaft  mifchief.  The  Turks  orr 
the  contrary  are  not  fond  of  mares  ^  and  the  Arabians  fell  them 
fuch  horfes  as  they  do  not  chufe  to  keep  for  flallions  at  home, 
They  preferire  the  pedigree  of  their  Horfes  with  great  care,,  and 
for  feveral  ages  back.  They  know  their  alliances,  and  all  their 
genealogy  *,.  they  diftinguiih  the  races  by  different  narAes,  and 
divide  them  into  three  elafTes.  The  firit  is  that  of  the  no- 
bles, the  ancient  breed,  and  unadulterated  on  either  fide  :  the 
fecond  is  that  of  the  horfes  of  the  ancient  race,  but  adul- 
terated ;  and  the  tiiirtt  is  that  of  the  common  and  inferior  kind  \ 
the  lad  they  fell  at  a  low  price  ;  but  thofe  of  the  firft  clafs,  and 
even  of  the  fecond,  among  which  are  found  horfes  of  equal 
value  to  the  former,  are  fold  extremely  dear.  They  know,  by 
long  experience,  the  race  of  a  horfe  by  his  appearance  ;  they 
can  tell  tho  name,  the  fur  name,  the  colour^  and  the  marks 
properly  belonging  to  each.  When  they  are  not  poflefled  of 
ftallions  of  the  noble  race  themfelves,  for  their  mares,  they 
borrow  from  their  neighbours,  paying  a  proper  price  as  with 
us,  and  receive  a  written  atteilation  of  the  whole.  In  this 
atteftation  is  contained  the  name  of  the  horfe  and  the  mare, 
and  their  refpective  genealogies.  When  the  mare  has  produ- 
ced her  foul,  new  witnefles  are  called,  and  a  new  atteftation 
4igned,  in  which  are  defcribed  the  marks  of  the  foal,  and  the 

*  BuJIbn. 
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r.iv.id  when  it  was  brought  forth.  Thcfe  atteRations 
increak-  the  value  of  the  horfe  ;  and  they  are  given  to  the  per- 
fon  who  buys  him.  The  moft  ordinary  marc  of  thi 
for  five  hundred  crowns;  there  are  many  that  fell  fo. 
fand  ;  and  fome  of  the  very  fineft  kinds  for  fourteen  or  fifeeen 
hundred  pounds.  As  the  Arabians  have  no  other  houfe  but  a 
•tent  to  live  in,  this  alfo  ferves  them  for  a  (table  ;  fo  that  the 
mare,  the  foal,  the  hufband,  the  wife,  and  the  children,  lie  all 
•together indifcriminately  ;  the  Ittle -children  are  often  ieen  up- 
on the  body  or  the  neck  of  the  mare,  while  thefe. continue  in- 
ofFenfive  and  harmlefs,  permitting  them  thus  to  play  with,  and 
carefs  them  without  any  injury.  Tht  Arabians  never  beat 
their  horfes  :  they  treat  them  gently  ;  they  fpeak  to  them,  and 
feem  to  hold  a  difcourfe  ;  they  ufe  them  as  friends,  they  never 
attempt  to  increafe  their  fpeed  by  the  whip,  nor  fpur  them  but 
in  cafes  of  neceflity.  However,  \vhen  this  happens,  they  let  off 
with  amazing  fwiftnefs  5  they  leap  over  obftaeles  with  as  much 
agility  as  a  buck  ;  and  if  the  rider  happens  to  fall,  they  are  fo 
manageable,  that  they  {land  ftill  in  the  mioft  of  their  , 
rapid  career.  The  Arabian  horfc-s  are  of  a  middle  fize,  eafy  ya 
their  motions,  and  rather  inclined  to  le^rmefs  than  fat.  They 
are  regularly  drcflcd  every  morning  and  evening,  and  with  fuch 
care,  that  the  fmalleft  rcughnefs  is  not  left  upon  their  {kins. 
They  warn  the  legs,  the  mane,  and  the*tail,  which  they  never 
cut,  and  which  they  feldom  comb,  left  they  (hould  thin  the 
hair.  They  give  them  nothing  to  eat  during  the  day  ;  they  on- 
ly give  them  to  drink  once  or  tw'ce  ;  and  at  fun-fet  they  hang 
a  bag  to  their  heads,  in  which  there  is  about  half  a  bufhel  of 
clean  barley.  They  continue  eating  the  whole  night,  and  the  bag 
aw  iy  thi  n  ixt  m  ^rain^  Th ty  are  tunic  1  out  to 
pafture  in  the  beginning  of  March,  when  the  grafs  is  pretty 
high,  and  at  which  time  the  mares  are  given  to  the  (lallion. 
When  the  fpring  is  paft,  they  take  them  again  from  paflure, 
and  they  get  neither  grafs  nor  hay  during  the  reft  of  the  year  ; 
barley  is  their  only  food,  except  now  and  then  a  little  ftraw. 
The  mane  of  the  foal  is  always  clipped  \vhen  about  year  or 
eighteen  months  old,  in  order  Jo  make  u  irronger  and  thicker. 
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They  begin  to  break  them  at  two  years  old,  or  two  years  and 
a  half  at  farthefl ;  they  never  faddle  or  bridle  them  till  at 
that  age  ;  and  then  they  are  always  kept  ready  faddled  at  the 
door  of  the  tent,  from  morning  till  fun-fet,  in  order  to  be  pre- 
pared againfl  any  furprize.  They  at  prefent  feem  fenfible  of 
the  great  advantage  their  horfes  are  to  the  country  ;  there  is  a 
law  therefore  that  prohibits  the  exportation  of  the  mares,  and 
fuch  flallions  as  are  brought  into  England  are  generally  pur- 
chafed  on  the  eaftern  fhores  of  Africa,  and  come  round  to  us 
by  the  Cape  of  Good  Hope.  They  are  in  general  lefs  in  ftature 
than  our  own,  being  not  above  fourteen,  or  fourteen  hands  and 
a  half  high  ;  their  motions  are  much  more  graceful  and  fwift- 
cr  than  our  own  horfes  ;  but,  neverthelefs,  their  fpeed  is  far 
from  being  equal  ;  they  run  higher  from  the  ground  ;  their 
ftroke  is  not  fo  long  and  clofe  ;  and  they  are  far  inferior  in 
bottom.  Still,  however,  they  muft  be  confidered  as  the  firft 
and  fined  breed  in  the  world  ;  and  that  from  which  all  others 
have  derived  their  principal  qualifications.  It  is  even  probable 
that  Arabia  is  the  original  country  of  horfes,  fince  there,  in- 
ftead  of  croffing  the  breed,  they  take  every  precaution  to  keep 
It  entire.  In  other  countries  they  muft  continually  change  the 
races,  or  their  horfes  would  foon  degenerate ;  but  there  the 
fame  blood  has  pafled  down  through  a  long  fucceffion,  without 
any  diminution  either  of  force  or  beauty. 

The  race  of  Arabian  horfes  has  fpread  itfelf  into  Barbary, 
among  the  Moors,  and  has  even  extended  acrofs  that  extenfive 
continent  to  the  weftern  fhores  of  Africa.  Among  the  Ne- 
groes of  Gambia  and  Senegal,  the  chiefs  of  the  country  are 
poffeffed  of  horfes ;  which,  though  little,  are  very  beautiful, 
and  extremely  manageable.  Inftead  of  barley,  they  are  fed  in 
thofe  countries  with  maize,  bruifed  and  reduced  into  meal,  and 
mixed  up  with  milk  when  they  defign  to  fatten  them.  Thefe 
are  confidered  as  next  to  the  Arabian  horfes,  both  for  fwift- 
nefs  and  beauty,  but  they  are  rather  dill  fmaller  than  the 
former.  The  Italians  have  a  peculiar  fport,  in  which  horfes  of 
this  breed  run  againft  each  other.  They  have  no  riders,  but 
faddles  fo  formed  as  to  flap  againft  the  horfes  fides  as  they  move, 
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thus  to  fpur  them  forward.  They  are  fet  to  run  in  a  kind  of 
railed  walk,  about  a  mile  long,  out  of  which  they  never  at- 
tempt tu  clcc.pt.-  ;  hut  when  they  once  let  forward,  thry  never 
h  the  walk  from  one  end  to  the  other  is  cover. d 
with  a  croud  of  fpec~tators,  which  opens  and  gives  way  as  the 
horfes  approach.  Our  horfes  would  fcarcely,  in  this  manner, 
face  T.  crowd,  and  continue  their  fpeed,  without  a  rider, 
through  the  midft  of  a  multitude  ;  and,  indeed,  it  is  a  little 
furprizmg  how,  in  fuch  a  place,  the  horfes  find  their  own 
way.  However,  what  our  Englifh  horfes  may  want  in  fagacity, 
they  make  up  by  their  fwiftnefs ;  and  it  has  been  found  upon 
computation,  that  their  fpeed  is  nearly  one  fourth  greater,  even 
carrying  a  rider,  than  that  of  the  fvvifted  barb  without  one. 

The  Arabian  breed  has  been  difTufcd  into  Egypt  as  well  as 
Barbary,  and  into  Perfia  alfo  ;  where,  as  we  arc  told  by  Mar- 
cus Paulus,  there  are  iluds  of  ten  thoufand  white  mares  all  to- 
gether, very  fleet,  and  with  the  hoof  fo  hard  that  fhocing  is  un- 
ncceffary.  In  thefe  countries,  they  in  general  give  their  horfes 
the  fame  treatment  that  they  give  in  Arabia,  except  that  they 
litter  them  upon  a  bed  of  their  own  dung,  dried  in  the  fun, 
and  then  reduced  to  powder.  When  this,  which  is  fpread  un- 
der the  horfe  about  five  inches  thick,  is  moiftened,  they  dry  it 
again,  and  fpread  it  as  before.  The  horfes  of  thefe  countries  a 
good  iK  a!  ivicmble  each  other.  They  are  ufually  of  a  (lender 
make  ;  t  line,  bony,  and  far  apart ;  a  thin  mane  ;  a 

fine  creft  ;  a  beautiful  head  ;  the  ear  fmall  and  well  poin. 
the  moulder  thin  ;  the  fide  rounded,  without  any  unfightly 
prominence  •,  the  croup  is  a  little  of  the  longed,  and  the  tail  is 
rally  fet  high.  The  race  of  horfes,  however,  is  much  de- 
generated in  Numidia  ;  the  natives  having  been  difcouragcd 
from  keeping  the  breed  up  by  the  Turks,  who  feize  upon  all 
the  good  horfe-s,  without  paying  the  owners  the  fimlleil  gra- 
tuity for  their  care  in  bringing  them  up.  The  Tingitanian> 
Egyptians  have  now,  therefore,  the  fame  of  rearing  the  fir. eft 
horfes,  both  for  fize  and  beauty.  The  fmalleft  of  thefe  hi!:  art 
ufually  fixtten  hands  high  •,  and  all  of  them  fhapal,  as  they 
exprcfs  it,  with  the  elegance  of  an  antelope. 
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Next  to  the  barb,  travellers  generally  rank  the  Spanim  ge- 
nette.  Thefe  horfes,  like  the  former,  are  little,  but  extremely 
Jvv'ift  and  beautiful*  The  head  is  fomething  of  the  largeft  ;  the 
mane  thick  j  the  ears  long,  but  well  pointed  ;  the  eyes  filled 
with  fire  j  the  moulder  thickifli,  and  the  bread  full  and  large. 
The  croup  round  and  large  j  the  legs  beautiful  and  without 
hair;  the  pattern  s.  little  of  the  longed,  as  in  the  barb,  and  the 
hoof  rather  too  high.  Neverthelefs,  they  move  with  great  eafe, 
and  carry  themfelves  extremely  well.  Their  mod  ufual  co- 
lour is  black,  or  a  dark  bay.  They  feldom  or  never  have  white 
legs,  or  white  (hip.  The  .Spaniards,  who  have  a  groundless 
averiion  to  thefe  marks,  never  breed  from  fuch  as  have  them. 
They  are  all  branded  on  the  buttock  with  the  owner's  name; 
And  thofe  of  the  province  of  Andalufia  pafs  for  the  bed.  Thefe 
are  faid  to  poiTefs  courage,  obedience,  grace,  and  fpirit,  in  a 
greater  degree  than  even  the  barb  ;  and,  for  this  reafon,  they 
have  been  preferred  as  war  horfe.s  to  thofe  of  any  other  country. 

The  Italian  horfes  were  once  more  beautiful  than  they  are 
at  prefent,  for  they  have  greatly  neglected  the  breed.  Never- 
thelefs,  there  are  dill  found  feme  beautiful  horfes  among  them, 
particularly  among  the  Neapolitans,  who  chielly  ufe  them  for 
the  draught.  In  general  they  have  large  heads  and  thick  necks. 
They  are  alfo  reflive,  and  confequently  unmanageable.  Thefe 
faults,  however,  r.re  recompenfed  by  the  largenefs  of  their  fize, 
by  their  fpirit,  and  the  beauty  of  their  motion.  They  are  excel- 
lent for  {hew,  and  have  a  peculiar  aptitude  to  prance. 

The  Danifh  horfes  are  of  fuch  an  excellent  fize  and  fo  drorg 
a  make,  that  they  are  preferred  to  all  others  for  the  draught. 
There  are  fome  of  them  perfectly  well  fhaped  ;  but  this  is  but 
feldom  fecn,  for  in  general  they  are  found  to  have  a  thick  neck, 
heavy  moulders,  long  and  hollow  back,  and  a  narrow  croup ; 
however,  they  all  move  well,  and  are  found  excellent  both  for 
parade  and  war.  They  are  of  all  colours,  and  often  of  whim* 
fical  ones,  fome  being  dreaked  like  the  tyger,  or  mottled  like 
the  leopard. 

The  German  horfes  are  originally  from  the  Arabian  and  Bar- 
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bary  flocks  ;  neverthelefs,  they  appear  to  be  fmall  and  ill-frtt- 
pe.l ;  it  is  faid  alfo  that  they  are  weak  and  wafhy,  with  tender 
hoofs.  The  Hungarian  horfes,  on  the  other  hand,  are  ex- 
cellent for  the  draught,  as  well  as  the  fuddle.  The  I Tu liars, 
who  ufe  them  in  war,  ufually  flit  their  noftrils  ;  which  is  done, 
as  it  is  faid,  to  prevent  their  neighing,  but,  perhaps,  without 
any  real  foundation. 

The  Dutch  breed  is  good  for  the  draught,  and  Is  generally 
ufed  for  that  purpofe  over  Europe  ;  the  befl  come  from  the 
province  of  Friezland.  The  Flanders  horfes  are  much  inferior 
to  the  former  ;  they  have  moff  commonly  large  heads,  flat 
feet,  and  fwollen  legs;  which  are' an  eflential  blemifh  in  horfes 
ef  this  kind. 

The  French  horfes  are  of  various  kinds ;  but  they  have 
few  that  are  good.  The  beft  horfes  of  that  country  come 
from  Limofm  ;  they  have  a  ftrong  refemblance  to  the  barb, 
and,  like  them,  are  excellent  for  the  chr.ce  \  but  they  are  flow 
in  coming  to  perfection,  they  are  to  be  carefully  treated  while 
young,  and  muft  not  be  backed  till  they  are  eight  years 
old.  Normandy  furnifhes  the  next  beft ;  which  though  not  fo 
good  for  the  chace,  are  yet  better  for  war.  In  general,  the 
French  horfes  have  the  fault  of  being  heavy  mouldered,  which 
is  oppofite  to  the  fault  of  the  barb,  which  is  too  thin  in  the 
fhoulder,  and,  is  confequently,  rpt  to  be  {boulder  il^  . 

I  Living  mentioned  the  horfes  moft  ufually  known  in  Eu- 
rope, we  pafs  on  to  thole  of  more  diitant  countries,  of  whofc 
horfes  we  can  only  judge  by  report.  We  mentioned  die  wild 
horfes  of  America.  Such  as  are  tame,  if  we  may  credit  the  htdt 
reports  ,  are  adnvrable.  Gr^at  numbers  of  thefe  are  bred  up 
to  the  chace,  and  are  chiefly  kepc  K.r  this  purpofe,  particularly 
at  Qmto.  The  hunters,  as  Ullou  informs  us,  are  divided  inter 
two- ciafll's  5  one  part  on  foot,  the  other  on  horfeback:  thebu- 
s  of  th^  footmen  is  to  rouze  the  deer;  and  that  of  the 
h  jrfemen,  to  hunt  it  down.  They  all,  at  break  of  day,  repair 
to  die  place  appointed,  which  is  generally  on  the  fumrait  of 

*  Ulloa'*  Voyage,  vol,  i,  p.  464. 
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an  hill,  with  every  man  his  greyhound.  The  horferrren  place 
".felves  on  the  hi»J  -  ;  s;  whilft  rhofe  on  foot  range 
me  precipices,  making  an  hideous  rroife,  in  order  to  ftart  the 
deer.  Thus  the  company  extend  therafelves  three  or  four 
leagues,  or  more,  according  to  their  numbers.  On  darting  any 
game,  the  horfe  which  iirft  perceives  it,-  fets  off,  and  the  rider, 
being  unable  to  guide  or  flop  him,  purfues  the  chace,'  fome- 
times  down  fuch  a  fleep  flope,  that  a  man  on  foot,  with  the 
greateft  care,  could  hardly  keep  his  legs  ;  from  thence  he  flies 
up  a  dangerous  afcent,  or  along  the  fide  of  a  mountain,  fo  that 
a  perfon,  not  ufed  to  this  exercife,  would  think  it  much  fafer 
to  throw  himfelf  out  of  the  faddle,  than  commit  his  life  to  the 
precipitate  ardor  of  his  horfe.  The  other  horfes,  which  join 
in  the  chace,  do  not  wait  for  the  riders  to  animate  them  ;  they 
fet  forward  immediately  upon  feeing  another  at  full  fpeed" ;  and 
it  becomes  prcdence  in  the  rider  to  give  them  their  way,  and 
at  the  fame  time  to  let  them  feel  the  fpur,  to  carry  him  over 
the  precipices.  Thefe  horfes  are  backed  and  exercifed  to  this 
method  of  hunting  ;  and  their  ufual  pace  is  trotting. 

There  are  faid  to  Be  very  good  horfes  in  the  iflands  of  the 
Archipelago.  Thofe  of  Crete  were  in  great  reputation  among 
the  ancients,  for  their  fwiftnefs  and  force ;  however,  at  pre- 
fent,  they  are  but  little  ufed,  even  in  the  country  itfelf,  be- 
caufe  of  the  unevennefs  of  the  ground,  which  is  there  very 
rocky  and  mountainous.  The  original  horfes  of  Morocco  are 
much  {mailer  than  the  Arabian  breed  j  however,  they  are  very 
fwift  and  vigorous.  In  Turkey  there  are  to  be  found  horfes  of 
almoft  all  races  :  Arabians,  Tartars,  Hungarians,  and  thofe  na- 
tural to  the  place.  The  latter  are  very  beautiful  and  elegant ; 
they  have  a  great  deal  of  fire,  fwiftnefs,  and  management ; 
that  they  are  not  able  to  fupport  fatigue  :  they  eat  little  ;  they 
ire  eafily  heated;  and  they  have  fkins  fo  fenfible,  that  they 
can  fcarcely  bear  the  rubbing  of  the  ftirrup.  The  Perfian  horfes 
are,  in  general,  the  moft  beautiful  and  moft  valuable  of  all  the 
caft.  The  paftures  in  the  plains  of  Media,  Perfepolis,  Ardebil, 
and  Derbent,  are  excellent  for  the  purpofe  of  rearing  them ,  and; 
there  were  bred  in  thofe  pbces  valt  numbers,  by  order  of  the 


T  II  E    HORSE.  449 

government  of  Per  (la,  while  that  country  was  under  any  go- 
vernment. Pictro  della  Vallc  prefers  the  horfes  of  I'erfia  to 
thofe  of  Italy,  and  informs  us,  that  they  are  in  !  of  a 

md  although  fome  are  found  even  of  the  {mailed 
ftature,  yet  that  docs  not  impair  their  beauty  nor  their  ftrength: 
i  in  fome  places,  they  are  found  of  a  very  good  fize,  and  as 
pe  as  the  KngHfh  faddle-horfes  are  generally  found  to  be: 
they  have  all  a  tkin  head,  a  fine  cred,  a  narrow  bread,  fn»all 
ears,  well  placed,  the  legs  fine,  the  hoof  hard,  and  the  croup 
beautiful ;  they  are  docile,  fpirited,  nimble,  hardy,  courageous, 
and  capable  of  fupporting  a  very  great  fatigue ;  they  run  very 
f \viftly,  without  being  eafily  fatigued  ;  they  are  flrong,  and 
cafily  nouriflied,  being  only  fuppl^ed  with  barley  and  chopped 
draw  ;  they  are  put  to  grafs  only  for  fix  weeks  in  the  fprlng ; 
they  have  always  the  tail  at  full  length,  and  there  is  no  fuch 
thing  as  geldings  among  the  number  ;  they  are  defended  from 
the  air,  as  in  England,  by  body  clothes  j  they  attend  them  with 
the  mod  punctual  exa£hiefs  ;  and  they  are  rid  generally  in  a 
fnairle,  without  fpurs.  Great  numbers  of  thefe  are  every 
tranfported  into  Turkey,  but  chiefly  into  the  Ead-Indies :  he  w- 
ever,  after  all,  travellers  agree  that  they  are  not  to  be  compared 
to  the  Arabian  horfes,  either  for  courage,  force,  or  beauty  j 
and  that  the  latter  are  greatly  fought,  even  in  Perfia. 

The  horfes  of  India  are  of  a  very  indifferent  kind,  being 
weak  and  wafhy.  Thofe  which  are  ufed  by  the  grandees  of  the 
country,  come  from  Perfia  and  Arabia  j  they  are  fed  with  a 
fin-all  quantity  of  hay  during  the  day ;  and  at  night  they  have 
boiled  peas,  mixed  \vith  fugar  and  butter,  indead  of  oats  or 
barley :  this  nourimment  fupports  them,  and  gives  them 
drength  ;  otherwife,  they  would  foon  fink  and  degenerate,  the 
heat  of  the  climate  being  againd  them.  Thofe  naturally  be- 
longing to  the  country  are  very  finall-and  vicious.  Some  are  fo 
very  little,  that  Taverner  reports,  that  the  young  Mogul  prince, 
at  the  age  of  feven  or  eight,  rode  one  of  thofe  little  horfes,  thai 
was  not  much  larger  than  a  greyhound  :  and  it  is  not  long  fince 
one  of  theie  was  brought  over  into  this  country,  as  a  prefer. t  to 
our  queen,  that  mealures  no  more  than  nine  hands  hi^h  ;  and 
Voj..  I.  3  L 
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is  not  mtrch  larger  than  a  common  maftiff.  It  would  fecm,  that 
climates  excefiively  hot,  are  unfavourable  to  this  animal.  In 
this  mnnner,  the  hones  of  the  Gold  coaft,  and  of  Guinea,  are 
extremely  little,  but  very  manageable.  It  is  a  common  exercife 
with  the  grandees  of  that  country,  who  are  excellent  horfe- 
men,  to  dart  out  their  lances  before  them  upon  full  gallop, 
and  to  catch  them  again  before  they  come  to  the  ground.  They 
have  a  fport  rJfo  on  horfeback,  that  requires  great  dexterity 
in  the  rider,  and  a  great  mare  of  activity  in  the  horfe ;  they 
ftrike  off  a  ball,  with  a  battledore,  while  they  are  upon  a  full 
gallop,  and  purfuing  it,  ftrike  it  again  before  it  comes  to  the 
ground  •,  and  this  they  continue  for  a  mile  together,  ftriking 
fometimes  to  the  right,  and  fometimes  to  the  left,  with  ama- 
zing fpeed  and  agility. 

The  horfes  of  China  are  as  indifferent  as  thofe  of  India : 
they  are  weak,  little,  ill-maped,  and  cowardly.  Thofe  of  Co- 
rea  arc  not  above  three  feet  high:  almoft  all  the  breed  there 
are  made,  gildings,  and  are  fo  timerous,  that  they  can  be  ren- 
dered no  way  ferviceable  in  war;  fo  that  it  may  be  faid,  that  the 
Tartar  horfes  were  properly  the  conquerors  of  China.  Thefe, 
indeed,  are  very  ferviceable  in  war ;  and  although  but  of  a 
middle  fize,  yet  they  are  furprizingly  patient,  vigorous,  fwift, 
and  bold  •,  their  hoofs  are  extremely  hard,  though  rather  too 
narrow ;  their  heads  are  fine,  but  rather  too  little ;  the  neck 
is  long  and  ftiff;  the  legs  of  the  longeft ;  and  yet,  with  all 
thefe  faults,  they  are  found  to  be  an  excellent  breed.  Ths 
Tartars  live  with  their  horfes  pretty  much  in  the  fame  manner 
as  the  Arabians  do ;  they  begin  to  back  them  at  the  age  of 
feven  or  eight  months,  placing  their  children  upon  them,  who 
manage  them,  even  at  that  early  age.  By  this  means,  they  break 
them,  by  little  and  little,  till,  at  laft,  about  the  age  of  fix  or 
feven  years,  they  are  capable  of  enduring  amazing  hardfhips. 
Thus  they  have  been  known  to  march  two  or  three  days  with- 
out once  flopping,  to  continue  five  or  fix,  without  eating  any 
thing  except  a  handful  of  grafs  at  every  eight  hours ;  and,  be- 
fides,  to  remain  without  drinking  for  four  and  twenty  hours. 
Thefe  horfes,  which  are  fo  vigorous  in  their  own  country,  lofc 
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all  their  ftrength  when  they  are  brought  info  China  or  the  In- 
dies ;  but  they  thrive  pretty  well  in  Perfia  and  1  urkey.  The 
race  of  little  Tartars  towards  the  north,  have  alfo  a  breed  of 
little  horfes,  which  they  fet  fuch  a  value  upon,  that  it  is  for- 
bidden to  feJl  them  to  ftrangers  :  thefe  horfes  have  the  very 
fame  qualities  with  thofe  of  the  larger  kind  ;  which  they 
probably  derive  from  a  fimilar  treatment;  There  are  alfo 
very  fine  horfes  in  Circaflia  and  Mingrelia.  Thertj  are  fomc 
greatly  efteemed  in  the  Ukraine,  in  Walachia,  Poland,  and 
Sweden  ;  but  we  have  no  particular  accounts  of  their  excel- 
lencies or  defects. 

I 
If  we  confult  the  ancients  on  the  nature  and  qualities  of  the 

horfes  of  different  countries,  we  learn  that  the  Grecian  horfes, 
and  particularly  thofe  of  Theffaly,  had  the  reputation  of  being 
excellent  for  war  ;  that  thofe  of  Achia  were  the  largeft  that 
were  known  ;  that  the  moft  beautiful  came  from  Egypt,  which 
bred  great  numbers ;  that  the  horfes  of  Ethiopia  were  not  in 
efteem  from  the  heat  of  the  country ;  that  Arabia  and  Africa 
furnifhed  very  beautiful  horfes,  and  very  fit  for  the  courfe  j 
That  thofe  of  Italy,  and  particularly  of  Apulia,  were  very  good'; 
that  in  Sicily,  Capadocia,  Syria,  Armenia,  Media,  and  Perfia, 
there  were  excellent  horfes,  equally  efteemed  for  therr  fpeed 
and  vigour  ;  that  thofe  of  Sardinia  and  Gorfica,  though  fmail, 
were  fpirited  and  courageous  ;  that  thofe  of  Spain  refembled 
the  Parthian  horfes,  in  being  very  well  adapted  for  war  ;  that 
in  Walachia  and  Tranfylvania,  there  were  horfes  with  bufhy 
tails,  and  manes  hanging  down  to  the  ground ,  which,  never* 
thelefs,  were  extremely  fwift  and  a£Uve:.that  the  Danifh  horfes 
were  good  leapers ;  thofe  of  Scandinavia,  though  little,  were 
well  fliaped,  and  poflefled  of  great  agility  :  that  the  Flanders 
breed  was  ftrong  ;  that  the  Gaulifh  horfes  were  good  for  carry- 
ing burthens  •,  that  the  German  breeds,  were  fo  bad,  fo  diminu- 
tive, and  ill-fhaped,  that  no  ufe  could  be  made  of  them  ;  that 
the  Swifs  and  Hungarian  horfes  were  good  ;  and,  iaftly,  that: 
thofe  of  India  were  very  diminutive  and  feeble. 

Such  are  the  different  accounts  we  have  of  the  various  races 
$f  horfes  in  different  parts  of  the  world.  I  have  hitherto  omit-. 
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ted  makinjr  mention  of  one  particular  breed,  more  excellent 
than  any  that  either  the  ancients  or  moderns  have  produced  5 
an-1  that  is  our  own.  It  is  not  without  great  afliduity,  and  un~- 
•ceafing  application,  that  the  Englifh  hones  are  now  become  fu- 
perior  to  thofe  of  any  other  part  of  the  world,  both  for  fize, 
ftr^ngth,  fwiftnefs  and  beauty.  It  vras  not  without  great  atten- 
tion, ai  d  repeated  trials,  of  "all  the  heft  horfes  in  different 
parts  of  the  world,  that  we  have  been  thus  fuccefsful  in  improv- 
ing the  breed  of  this  animal.;  fo  that  the  Englifh  horfes  are 
now  capable  of  performing  what  no  others  could  ever  attain  to. 
By  a  judicious  mixture  of  the  feveral  kinds,  by  the  happy  dif- 
ference of  our  foils,  and  by  our  fuperior  fkill  in  management, 
we  have  brought  this  animal  to  its  higheft  perfection.  An 
Englifh  horfe,  therefore,  is  now  known  to  excel  the  Arabian, 
in  fize  and  fwiftnefs  ;  to  be  more  durable  than  the  barb,  and 
more  hard^  than  the  Perfian.  An  ordinary  racer  is  known  tc* 
go  at  the  rate  of  a  mile  in  two  minutes  ;  and  we  had  one  in-' 
fiance,  in  the  admirable  Childers,  of  dill  greater  rapidity.  He 
has  been  frequently  known  to  move  above  eighty-two  feet  and 
a  half  in  a  fecond,  or  almoft  a  mile  in  a  minute  :  he  has  run 
alfo  round  the  courfe  of  Newmarket,  which  is  very  little  lefs 
than  four  miles,  in  fix  minutes  and  forty  feconds.  But  what  is 
furprizing,  few  horfes  have  been  fince  found,  that  ever  could 
equal  him  :  and  thofe  of  his. breed  have  been  remarkably  deE- 
cient. 

However  this  be,  no  horfes  can  any  way  equal  our  own, 
either  in  point  of  fwiftnefs  or  ftrength  ;  and  thefe  are  the 
qualifications  our  horftmen  feem  chiefly  to  value.  For  this 
r  afon.  \\hen  the  French,  or  other  foreigners,  defcribe  our 
braed.  they  all  mention  as  a  fault,  the  aukward  and  un- 
gainly motion  of  our  horfes  ;  they  allow  them  to  be  very 
good  indeed,  but  they  will  not  grant  them  an  eafy  or  an  ele- 
gant carriage*".  But  thefe  writers  do  not  confider  that  this 
feeuiing  want  of  grace  is,  entirely  the  refult  of  our  manner 
of  breaking  them.  We  confult  only  fpeed  and  difpatch  iri 
this  animal's  motions  :  the  French,  and  other  nations,  are 

*  See  BufFon's  account  of  our  horfes. 


T  II  E     II  O  R.  S  E.  453 

more  anxious  for  parade  and  fph'it.    I  ?.fon,  we  r.l- 

s   tlircw  our  horfes  forward,   while  they  put  them  upon 
their  haunches  ;  we   give  them  an  eafy,  fv  i"  goin:*, 

that  covers  a  great  deal  of  ground  ;  they,  on  the  contrary, 
throw  them  back,  giving  them  a  more  fhowy  appearance,  in- 
deed, but  one  infinitely  lefs  ufeful.  The  fault  of  our  man- 
ner of  breaking  is,  that  the  horfe  is  fometimes  apt  to  fall  for- 
ward ;  the  French- managed  horfe  never  fa!ls  before,  but  more 
ufually  on  one  fide  ;  and,  for  this  reafon,  the  rider  wears  (tiff 
boots,  to  guard  his  legs  againit  fuch  accidents.  However,  it 
r/ould  be  a  very  eafy  matter  to  give  our  horfcs  uli  that  grace 
\vhicli  ibrci^-niTs  are  fo  fond  of  ;  but  it  would  certainly  take 
from  their  fwiftnefs  and  durability. 

But  in  what  degree  of  conteir.pt  foever  foreigners  . 
formerly  have  held  our  horfes,  they  have  for  iuniL-titne  per- 
ceived their  error,  and  our  Engiifh  hunters  are  confidered  as 
the  nobleft  and  the  molt  ufetul  horfes  in  the  world.  Our 
geldings  are,  therefore,  fent  over  to  the  continent  in  great 
numbers,  and  fell  at  very  great  prices  ;  as  for  cur  mares  and 
ftallions,  there  is  a  law  prohibiting  their  exportation  ;  and 
one  fimilar  to  this,  is  laid  to  have  obtained  even  as  early 
as  the  times  ofAthelftan,  who  prohibited  their  exportation, 
except  where  defigned  as  prcfents. 

Roger  de  Belegme,  created  earl  of  Shrewfbury  by  Wil- 
liam the  conqueror,*  is  the  firft  who  is  recorded  to  have  made 
attempts  towards  the  mending  our  native  breed.  He  introdu- 
ced Spanilli  ftallions  into  his  eftate  at  Powifland  in  Wales, 
from  which  that  part  of  the  country  was  for  many  ages  after 
famous  for  a  fwift  and  g'  m-rc-us  race  of  horfes  :  however,  at 
that  time,  ftrength  and  fwiftnefs  were  more  regarded  ; 
beauty  •,  the  horfes'  fr.apvs  in  time  of  action,  being  entirely- 
hid  by  a  coat  of  armour,  which  the  knights  then  ufually  put 
upon  them,  either  by  way  of  ornament  or  defence. 

The  number  of  our  horfes,  in  London  alone,  in  the  time  of 

*  Britifh  Zoo!o~v,  vol.  i.  p.  4.  To  this  work  T  am  indebted  for  federal 
particulars  v.-ith  regard  to  the  uativc  aairnals  ui'  this  illaui. 


4*4  A  N    H  I  S  T  O  R  Y     O  F 

king  Stephen,  is  faid  to  have  amounted  to  twenty  thoufand. 
However,  long  after,  in  the  times  of  queen  Elizabeth,  the 
v  hole  kingdom  could  not  fupply  two  thoufand  horfes  to  form 
our  cavalry.  At  prefent,  the  former  numbers  feem  revived  ;  fo 
that,  in  the  late  war,  we  furniflied  out  above  thirteen  thou- 
fand horfemen  :  and  could,  if  hard  puflied,  fupply  above  four 
times  that  number.  How  far  this  great  increafe  of  horfes 
among  us  may  be  beneficial,  or  otherwife,  is  not  the  proper 
bufmefs  of  the  prefent  page  to  difcufs ;  but  certain  it*  is,  that 
where  horfes  increafe  in  too  great  a  degree,  men  muft  dimi- 
nifh  proportionably  ;  as  that  food  which  goes  to  fupply  the  one, 
might  very  eafily  be  converted  into  nourifnment  to  ferve  the 
other.  But,  perhaps,  it  may  be  fpeculating  too  remotely,  to 
argue  for  the  diminution  of  their  numbers  upon  this  princi- 
ple, iince  every  manufacture  we  export  into  other  countries, 
takes  up  room,  and  may  have  occupied  that  place,  which,  in 
a  flate  of  greater  fimplicity,  might  have  given  birth  and  fub- 
fiftence  to  mankind,  and  have  added  to  population. 

Be  this  as  it  will,  as  we  have  been  at  fuch  expenfe  and  trou- 
ble to  procure  an  excellent  breed  of  horfes,  it  is  not  now  to 
be  expected  that  we  mould  decline  the  advantages  arifing 
from  it,  jufl  when  in  our  poffeilion.  It  may  be,  therefore,  the 
mod  prudent  meafure  in  our  legillature,  to  encourage  the 
breed,  as  an  ufeful  branch  of  commerce,  and  a  natural  de- 
fence to  the  country.  But  how  far  this  end  is  anfwered  by 
the  breeding  up  of  racers,  is  what  moft  perfons,  verfed  in  this 
fubje£l,  are  very  apt  to  queftion.  They  afiert,  that  the  run- 
ning-horfe,  as  the  breed  has  been  for  a  long  time  refined,  is 
unfit  for  any  other  fervice  than  that  of  the  courfe,  being  too 
flight  either  for  the  road,  the  chace,  or  the  combat ;  and  his 
joints  fo  delicately  united,  as  to  render  him  fubjetl:  to  the 
fmalleft  accidents.  They,  therefore,  conclude,  that  lefs  encou- 
ragement given  to  racing,  would  be  a  means  of  turning-  us 
from  breeding  rather  for  fwiftnefs  than  ftrength  ;  and  that 
\ve  mould  thus  be  again  famous  for  our  ftrong  hunters,  which 
they  fay  are  wearing  out  from  among  us. 

How  far  this  may  be  fa£t,  I  will  not  take  upon  me  to.  de» 
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termine,  being  but  little  verfed  in  a  fubject  that  does  not  pro- 
perly come  within  the  compafs  of  natural  hiftory.  Inftead, 
therefore,  of  farther  expatiating  on  this  well-known  animi'l's 
qualifications,  upon  which  many  volumes  might  eafily  be  writ- 
ten, I  \vill  content  myfelf  with  juft  mentioning  the  defcrlp- 
tion  of  Camerarius,  in  which  he  profefies  to  unite  all  the 
perfections  which  a  horfe  ought  to  be  poflclTcd  of.  u  It 
muft,"  fays  he,  "  have  three  parts,  like  thofe  of  a  woiv 
the  breail  muft  be  broad,  the  hips  round,  and  the  mane  lor.  j  ; 
it  muft,  in  three  things,  refemble  a  lio-n,  its  countenance  mull 
be  fierce,  its  courage  mud  be  great,  and  its  fury  irrefiftible  : 
it  mufl  have  three  things  belonging  to  the  iheep  ;  the  nofe, 
gentlencfs,  and  patience  :  it  muft  have  three  of  a  deer  ;  head, 
leg,  and  tkin  :  it  muft  have  three  of  a  wolf  ;  throat,  neck, 
and  hearing  :  it  muft  have  three  of  a  fox ;  ear,  tail,  and  trot : 
three  of  a  ferpent ;  memory,  fight,  and  flexibility  :  and,  laftly, 
three  of  a  hare  ;  running,  walking,  and  perievcrance." 


CHAP.       XVII. 

Of  the  Afs*. 

ALTHOUGH  this   animal  is  very  eafily  diftinguiftsd 
from  the  horfe  at  firft  fight,  yet,  upon  clofer  infpeclion, 
the  fimilitude  between  them  is  very  ftriking.  They  have  both  a 
fimilar  outline  in  the  external  parts  ;  the  fame  conformation 
within.  One  would  be  led,  from  the  great  refemblance  there 
is  between  them,  to  fuppofe  them  of  the  fame  fpecies  ;  and 
that  the  afs  was  only  a  horfe  degenerated  :  however,  they  are 
perfectly  diftinct,  and  there  is  an  infeparable  line  drawn  be- 
tween them,  for  the  mule  they  produce  is  barren.  This  feems 
o  be  the  barrier  between  every  fpecies  of  animals  ;  this  keeps 

*  Many  parts  of  this  account  are  extracted  from  Daubenton  and  Button  ; 
which  I  mention  here,  to  avoid  troublui^  tlic  rv.Ut.-r  with  a  multiplicity  sf 
<juot;ttion<?. 
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them  afunder,  and  preferves  the  unities  of  their  form.  If  the 
mule,  or  the  monfter  bred  between  two  animals,  whofe  form 
nearly  approaches,  is  no  longer  fertile,  we  may  then  con- 
clude., that  thefe  animals,  however  re£emb!m~,  arc  of  differ- 
ent kinds.  Nature  has  providently  flopped  the  fruitfulnefs  of 
thefe  ill-formed  producHons,  in  order  to  preferve  the  form 
of  every  anim;-.i  uncoiitarftinated  :  were  it  not  for  this,  the 
races  would  quickly  be  mixed  with  each  other  ;  no  one  kind 
would  preferve  its  original  perfection  ;  every  creature  would 
quickly  degenerate  ;  and  the  world  would  be  {locked  with 
imperfection  and  deformity. 

The  horfe  and  the  afs,  therefore,  though  fo  nearly  ap- 
proaching in  form,  are  of  two  diftinc~l  kinds,  different  in  their 
natures  \  and,  were  there  but  one  of  each  kind,  both  races 
would  then  be  extmguiihed.  Their  fhapes  and  their  habits 
may,  indeed,  be  very  nearly  alike  ,  but  there  is  fomething  in 
every  animal,  befide  its  conformation  or  way  of  life,  that  de- 
termines its  fpecinc  nature.  Thus,  there  is  much  greater  refem- 
blance  between  the  horfe  and  the  afs,  than  between  the  fheep 
and  the  goat  ;  and  yet  the  latter  produce  an  animal  that  is  by 
no  means  barren,  but  which  quickly  re-produces  an  offspring 
refembling  the  fheep  ;  while  the  mule  of  the  former  is  mark- 
ed with  certain  fterility.  The  goat  and  the  fheep  may  be  there- 
fore faid  to  be  of  one  kind,  although  fo  much  unlike  in  figure  ; 
while  the  horfe  and  the  afs  are  perfectly  diftin&,  though  fo 
clofely  refembling.  It  has,  indeed,  been  faid  by  Ariftotle, 
that  their  male  is  Sometimes  prolific  ;  this  however,  has  not 
been  confirmed  by  any  other  teftimony,  although  there  has 
elapfed  a  period  of  near  two  thoufand  years  to  collect  the 
evidence. 

But  what  tends  to  put  the  fubjecfc  out  of  difpute  is,  that 
the  two  animals  are  found  in  a  ftate  of  nature,  entirely  dif- 
ferent. The  onager,  or  wild  afs,  is  feen  in  ftill  greater  abun- 
dance than  the  wild  horfe ;  and  the  peculiarities  of  its  kind 
are  more  diftin&ly  marked  than  in  thofe  of  the  tame  one.  Had 
it  been  a  horfe  degenerated,  the  liken  efs  would  be  flronger 
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between  them,  the  higher  we  went  to  the  original  ftock  from 
whence  both  have  been  fuppofed  to  be  fprung.  The  wild  ani- 
mals of  both  kinds,  would,  in  fuch  a  cafe,  referable  each  other, 
much  more  than  thofe  of  the  tame  kind,  upon  whom  art  has, 
for  a  fucceflion  of  ages,  been  exercifmg  all  its  force,  and  pro- 
ducing ftrange  habits  and  new  alterations.  The  contrary,  how- 
ever, obtains,  and  the  wild  afs  is  even/more  aflinine,  if  I  may  fa 
exprefs  it,  than  that  bred  in  a  ftate  of  domeftic  fervitude  ; 
and  has  even  a  natural  averfion  to  the  horfe,  as  the  reader  will 
fhortly  learn. 

The  wild  afs  has,  by  fome  writers,  been  confounded  with 
the  zebra,  but  very  improperly,  for  they  are  of  a  very  different 
fpecies.  The  wild  afs  is  not  ftreaked  like  the  zebra,  nor  is 
his  (hape  fo  beautiful  :  his  figure  is  pretty  much  the  fame  as 
that  of  the  common  afs,  except  that  he  is  of  a  brighter  co- 
lour, and  has  a  white  lift  running  from  his  head  to  his  tail. 
This  animal  is  found  wild  in  many  iflands  of  the  Archipe- 
lago, particularly  in  that  of  Cerigo.  There  are  many  wild 
afles  in  the  defarts  of  Lybia  and  JMumidia,  that  run  with  fuch 
amazing  fwiftnefs,  that  fcarce  even  the  courfers  of  the  coun- 
try can  overtake  them.  When  they  fee  a  man,  they  fet  up  an 
horrid  braying,  and  flop  fhort  altogether,  till  he  approaches 
near  them  •,  they  then,  as  if  by  common  confent,  fly  off  with 
great  fpeed  ;  and  it  is  upon  fuch  occafions  that  they  generally 
fall  into  the  traps  which  are  previoufly  prepared  to  catch  them. 
The  natives  take  them  chiefly  upon  account  of  their  fiefh, 
which  they  efteem  as  elelicious  eating  ;  and  for  their  Ikins, 
of  which  that  kind  of  leather  is  made  which  is  called  fhagreen. 

Olearius  relates  that  the  monarch  of  Perfia  invited  him  on 
a  certain  day  to  be  prefent  at  an  entertainment  of  a  very  pe- 
culiar nature,  which  was  exhibited  in  a  fmall  building  near 
the  palace,  rcfembling  a  theatre.  After  a  collation  of  fruits 
and  fweetmeats,  more  than  thirty  of  thefe  wild  afles  were 
driven  into  the  area,  among  which  the  monarch  difcharged 
fevcral  ihot,  and  fome  arrows,  and  in  which  he  was  imitated 
by  fome  of  the  reft  of  his  attendants.  The  afTes  finding  themfelve* 
wounded,  and  no  way  of  efcaping,  inftantly  began  to  attack  ea<?h 
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other,  biting  with  great  fiercenefs,  and  braying  terribly.  In  this 
manner  they  continued  their  mutual  animofity,  while  the  ar- 
rows were  poured  in  from  above,  until  they  were  all  killed  ; 
upon  which  they  were  ordered  to  be  taken,  and  fent  to  the 
king's  kitchen  at  Ifpahan.  The  Perfians  efteem  the  flefh  of 
this  animal  fo  highly,  that  its  delicacy  is  even  become  a  pro- 
verb among  them.  What  may  be  the  tafle  of  the  wild  afs's 
flefh,  we  are  unable  to  fay  ;  but  certain  it  is,  that  the  flefh  of 
the  tame  afs  is  the  word  that  can  be  obtained,  being  dryer, 
more  tough  and  more  difagreeable  than  even  horfe-flefh.  Ga- 
len even  fays  that  it  is  very  unvrholefome.  Yet  we  mould 
>iot  judge  haftily  upon  the  different  taftes  of  different  peo- 
ple, in  the  preference  they  give  to  certain  meats.  The  climate 
produces  very  great  changes  in  the  tendernefs  and  the  favour 
of  feveral  viands  :  that  beef,  for  inftance,  which  is  fo  juicy 
and  good  in  England,  is  extremely  tough  and  dry  when  kill- 
ed under  the  line ;  on  the  contrary,  that  pork  which  is  with 
us  fo  unpalatable  in  fummer,  in  the  warmer  latitudes,  where 
it  is  always  hotter  than  here,  is  the  fined  eating  they  have, 
and  much  preferable  to  any  hog's  flefh  in  Europe. 

The  afs,  like  the  hoffe,  was  originally  imported  into  Ame- 
rica by  the  Spaniards,  and  afterwards  by  other  nations.  That 
country  feems  to  have  been  peculiarly  favourable  to  this  race 
of  animals  ;  and,  where  they  have  run  wild,  they  have  mul- 
tiplied in  fuch  numbers,  that  in  fome  places  they  are  become 
a  nuifance*.  In  the  kingdom  of  Quito,  the  owners  of  the 
grounds  where  they  are  bred,  fuffer  all  perfons  to  take  away 
as  many  as  they  can,  on  paying  a  fmall  acknowledgment,  irt 
proportion  to  the  number  of  days  their  fport  lafts.  They 
catch  them  in  the  following  manner.  A  number  of  perfons 
go  on  horfeback,  and  are  attended  by  Indians  on  foot :  when 
arrived  at  the  proper  places,  they  form  a  circle,  in  order  tc» 
drive  them  into  fome  valley ;  where,  at  full  fpeed,  they  throw 
the  noofe,  and  endeavour  to  halter  them.  Thofe  creatures, 
finding  thernfelves  inclofed,  make  very  furious  efforts  to  ef- 
«ape  ;  and,  if  only  one  forces  his  way  through,  they  all  follow 

^ 

'  Ulloa,  vol.  i.  p.  316, 
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•with  an  irrcfiflible  impetuofity.  However,  when  noofcd,  the 
hunters  throv/  them  down  and  fecure  them  with  fetters,  and 
thus  leave  them  till  the  chace  is  over.  1  hen,  in  order  to  brin  ; 
them  away  with  greater  facility,  they  pair  them  with  tame 
beads  of  the  fame  kind  ;  but  this  is  not  eafily  performed, 
for  they  are  fo  remarkably  fierce,  that  they  often  hurt  the  per- 
fons  who  undertake  to  manage  them.  They  have  all  the 
fwiftnefs  of  horfes,  and  neither  declivities  nor  precipices  can 
retard  their  career.  When  attacked,  they  defend  themfehv ; 
with  their  heels  and  mouth  with  fuch  activity,  that,  without 
flackening  their  pace,  they  often  maim  their  purfuers.  But 
the  moft  remarkable  property  in  thefe  creatures  is,  that  after 
carrying  their  firft  load,  their  celerity  leaves  them,  their  dan- 
gerous ferocity  is  loft,  and  they  foon  contract  the  flupid  look 
and  dullnefs  peculiar  to  the  afiinine  fpecies.  It  is  alfo  obferv- 
ablc,  that  thefc  creatures  will  not  permit  a  horfe  to  live 
among  them.  They  always  feed  together  ;  and,  if  a  horfe 
happens  to  ftray  into  the  place  where  they  graze,  they  all  fall 
upon  him  ;  and,  without  giving  him  the  liberty  of  flying, 
they  bite  and  kick  him  till  they  leave  him  dead  upon  the  fpot. 

Such  is  this  animal  in  its  natural  ftate,  fwift,  fierce,  and 
formidable  ;  but,  in.  his  ftate  of  tamenefs,  the  afs  prefents  a 
very  different  picture  ;  the  moment  his  native  liberty  is  u- 
preffed,  he  feems  entirely  to  give  up  all  claims  to  freedom  ; 
and  he  ailumes  a  patience  and  fubmiiTion  even  humbler  than 
his  fituation.  He  is,  in  a  ftate  of  tamenefs,  the  moft  gentle 
and  quiet  of  all  animals.  Pie  fuffers  with  conftancy,  and,  per- 
haps, with  courage,  all  the  ill  treatment  that  cruelty  and  ca- 
price arc  pleafed  to  inflict.  He  is  temperate  with  regard  to 
the  quantity  and  the  quality  of  his  proviiion.  He  is  conten- 
ted \v  ith  the  moft  neglected  weeds  ;  and  makes  his  humble 
repaft  upon  what  the  horfe  and  other  animals  leave  behind. 
If  he  gives  the  preference  to  any  vegetable,  it  is  to  the  plan- 
tane  :  for  which  he  is  often  feen  to  neglect  every  other  herb 
in  the  pafture  :  but  he  is  chiefly  delicate  with  refpecl:  to  his 
water  ;  he  drinks  only  at  the  cleareit  brooks,  and  chiefly  thofe 
(o  which  he  has  been  accuftomed.  He  drinks  as  foberly  as  he 
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eats ;  and  never,  like  the  horfe,  dips  his  nofe  into  the  dream. 
As  he  is  feldom  faddled,  he  frequently  rolls  himfelf  upon  the 
grafs  ;  and  lies  down,  for  this  purpofe,  as  often  as  he  has  an 
opportunity,  without  minding  what  becomes  of  his  burthen. 
He  never  rolls,  like  the  horfe,  in  the  mud  *,  he  even  fears  to 
wet  his  feet  ;  and  turns  out  of  his  way  to  avoid  the  dirty 
parts  of  a  road. 

When  very  young,  the  afs  is  fprightly,  and  even  tolerably 
fiandfome  ;  but  he  focn  lofes  thefe  qualifications,  either  by 
age  or  bad  treatment,  and  he  becomes  How,  ftupid,  and  head- 
ftrong.  He  feems  to  (how  no  ardour,  except  for  the  female, 
having  been  often  known  to  die  after  the  covering.  The  fhe- 
afs  is  not  lefs  fond  of  her  young  than  the  male  is  of  her  ;  and 
we  are  affured,  that  me  will  crofs  fire  and  v/ater  to  protect,  or 
irejoin  it.  This  animal  is  fometimes  not  lefs  attached  to  his  own- 
er ;  by  whom  he  is  too  often  abufed.  He  fcents  him  at  a  dif- 
tance,  and  diftiuguifhes  him  from  others  in  a  crowd ;  he 
knows  the  ways  he  has  palled,  and  the  places  where  he  inha- 
bits. 

When  over-loaded,  the  afs  mows  the  injuflice  of  his  maf- 
ter,  by  hanging  down  his  head  and  lowering  his  ears  ;  when 
he  is  too  hard  preffed,  he  opens  his  mouth  and  draws  back  his 
lips  in  a  very  difagreeable  manner.  If  his  eyes  are  covered, 
he  will  not  ftir  a  Hep  ;  and,  if  he  is  laid  down  in  fuch  a  man- 
ner that  one  eye  is  covered  with  the  grafs  while  the  other  is 
hidden  with  a  done,'  or  whatever  is  next  at  hand,  he  will 
continue  fixed  in  the  fame  fituation,  and  will  not  fo  much  as 
attempt  to  rife  to  free  himfelf  from  thofe  flight  impediments. 
He  walks,  trots,  and  gallops  like  a  horfe;  but,  although  he 
fets  out  very  freely  at  firil,  yet  he  is  foon  tired  ;  and  then  no 
beating  will  make  him  mend  his  pace.  It  is  in  vain  that  his 
unmerciful  rider  exerts  his  whip  or  his  cudgel ;  the  poor  little 
animal  bears  it  all  with  patience,  and  without  a  groan ;  and, 
cohfuous  of  his  own  imbecility,  does  not  offer  even  to  move. 

Notwithdanding  the  dupid  heavinefs  of  his  air,  he  may  be 
educated  with  as  much  eafe  as  any  other  animal,  and  feveral 
have  been  brought  up  to  perform,  and  exhibited  as  a  #iow. 
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In  general,  however,  the  poor  animal  is  entirely  neglected. 
Man  defpiies  this  humble,  ufeful  creature,  whofe  efforts  are 
led  to  pleafe  him,  and  whole  fervices  are  too  cheaply 
purchafed.  The  horfe  is  the  only  favourite,  and  upon  him 
alone  all  expenfe  and  labour  are  beftowed.  He  is  fed,  at- 
tended, and  ftabled,  while  the  afs  is  abandoned  to  the  cruelty 
of  .the  loweil  ruftics,  or  even  to  the  fport  of  children,  and, 
iuftcad  of  gaining  by  the  lefibus  he  receives,  is  always  a  lofer. 
He  is  conducted  along  by  blows  ;  he  is  infulted  by  unnecefla- 
ry  ftripes  ;  he  is  overloaded  by  the  lazy  -,  and,  being  general- 
ly the  property  of  the  poor,  he  {hares  with  them  in  their 
wants  and  their  diftrefles.  Thus,  this  faithful  animal,  which, 
•\\  ere  there  no  horfes,  would  be  the  firft  of  the  quadruped 
kind  in  our  eftecm,  is  now  confidered  as  nothing;  his  pro- 
perties and  qualifications  being  found  in  a  higher  degree  elfe- 
where,  he  is  entirely  difregardcd ;  and,  from  being  the  fe- 
cond,  he  is  degraded  into  one  of  the  moil  ufelefs  of  the  do- 
meftic  quadrupeds. 

For  this  reafon,  very  little  care  has  been  taken  to  improve 
the  breed  ;  it  is  fuffered  to  degenerate ;  and  it  is  probable, 
that  of  all  other  animals,  this  alone  is  rendered  feebler  and 
more  diminutive,  by  being  in  a  (late  of  domeftic  fervitude. 
The  horfe,  the  cow,  and  the  (beep,  are  rendered  larger  by 
the  affiduity  of  man  ;  the  afs  is  fuffered  to  dwindle  every  gene- 
ration, and  particularly  in  England,  where  it  is  probable 
that-,  but  for  the  medicinal  qualities  of  its  milk,  the  whole 
fpecies  would  ere  now  been  extinguifhed.  Neverthelefs,  we 
have  good  reafons  to  believe,  that,  were  the  fame  care  beftow- 
ed o.i  that  is  fpcnt  upon  the  horfe,  were  the  fame  in- 
duftry  ufed  in  crolling  the  breed  and  improving  it,  we  ihould 
fee  the  afs  become,  from  his  prefent  mean  ftate,  a  very  portly 
and  ferviceable  animal ;  we  fliould  find  him  rival  the  horfe  in 
fomc  of  his  perfections,  and  exceed  him  in  others.  The  afs, 
bulk  for  bulk,  is  iironger  than  the  horfe  ;  he  is  more  fur  j 
footed  alfo  ;  and  though  more  flow  in  his  motions,  he  is  much 
lefs  apt  to  ftart  out  of  the  way. 

The  Spaniards,  of  all  people  in  Europe,  feem  alone  to  be 
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acquainted  with  the  value  of  the  afs.  They  take  all  proper 
precautions  to  improve  the  breed  ;  and  I  have  feen  a  jack-afs, 
from  that  country,  above  fifteen  hands  high.  This  animal, 
however,  feems  originally  a  native  of  Arabia.  A  warm  cli- 
mate is  known  to  produce  the  largeft  and  the  beft ;  their  fize 
and  fpirit  decline  in  proportion  as  they  advance  into  colder  re- 
gions. 

Though  now  fo  common  in  all  parts  of  England,  the  afs 
\vas  entirely  loft  amongft  us  during  the  reign  of  queen  Eliza- 
beth. Holingfhed  informs  us,  that  our  land  did  yield  no  af- 
fes.*  However,  there  are  accounts  of  their  being  common 
in  England  before  that  time.  In  Sweden,  they  are  at  prefent 
a  fort  of  rarity ;  nor  does  it  appear,  by  the  laft  hiitory  of  Nor- 
way, that  they  have  yet  reached  that  country.  It  is  in  the 
hotter  climates  alone  that  we  are  to  look  for  the  original  of 
this  ferviceable  creature.  In  Guinea,  they  are  larger  and 
more  beautiful  than  even  the  horfes  of  the  fame  country,  In 
Perfia,  they  have  two  kinds ;  one  of  which  is  ufed  for  bur- 
thens, being  flow  and  heavy  ;  the  other,  which  is  kept  for  the 
faddle,  being  fmooth,  (lately  and  nimble.  They  are  manag- 
ed as  horfes,  only  that  the  rider  fits  nearer  the  crupper,  and 
they  are  taught  to  amble  like  them.  They  generally  cleave 
their  noftrils  to  give  them  more  room  for  breathing,  and  ma- 
ny of  thefe  are  fold  for  forty  or  fifty  pounds. 

The  afs  is  a  much  more  hardy  animal  than  the  horfe,  and 
liable  to  fewer  difeafes.  Of  all  animals  covered  with  hair,  he 
is  the  lead  fubjecl:  to  vermin,  for  he  has  no  lice,  probably  ow- 
ing to  the  drynefs  and  the  hardnefs  of  his  (kin.  Like  the  horfe, 
he  is  three  or  four  years  in  coming  to  perfection  ;  he  lives  till 
twenty  or  twenty-five  ;  Heeps  much  lefs  than  the  horfe  ;  and 
never  lies  down  for  that  purpofe,  unlefs  very  much  tired.  The 
fhe-afs  goes  above  eleven  months  with  young,  and  never  brings 
forth  more  than  one  at  a  time.  The  mule  may  be  engendered 
either  between  a  horfe  or  a  fhe-afs,  or  between  a  jack-afs  and 
a  mare.  The  latter  breed  is  every  way  preferable,  being  larger, 

*  Britifli  Zoology,  vol.  i.  p.  II. 
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ftronger,  and  better  fhaped.  It  is  not  yet  well  known  whether 
the  animal  called  the  Gimerro  be  one  of  thefe  kinds  ;  or,  as  is 
aflerjn1,  bred  between  the  afs  and  the  bull.  While  naturalifts 
affirm  the  impoflihility  of  this  mixture,  the  natives  of  the  Al- 
pine countries,  where  this  animal  is  bred,  as  flrongly  infift  up- 
on its  reality.  The  common  mule  is  very  healthy,  and  will 
live  above  thirty  years,  being  found  very  ferviceable  in  carry- 
ing burthens,  particularly  in  mountainous  and  itony  places, 
where  horfes  are  not  fo  fure-footed.  The  fize  andftrength  of  our 
afles  is  at  prefent  greatly  improved  by  the  importation  of  Spa- 
nim  jack-afles  ;  and  it  is  probable  we  may  come  in  time  to 
equal  the  Spaniards  in  breeding  them,  where  it  is  not  uncom- 
mon to  give  fifty  or  fixty  guineas  for  a  mule  ;  and,  indeed  in 
fome  mountainous  countries  the  inhabitants  cannot  well  do  with- 
out them.  Their  manner  of  going  down  the  precipices  of  the 
Alps,  or  the  Andes,  is  very  extraordinary,  and,  with  it,  we  will 
conclude  their  hiftory.  In  thefe  paflages  on  one  fide,  are  deep 
eminences,  and  on  the  other,  frightful  abyfles  ;  and,  as  they 
generally  follow  the  direction  of  the  mountain,  the  road,  in- 
ftead  of  lying  in  a  level,  forms,  at  every  little  diftance,  deep  de- 
clivities, of  feveral  hundred  yards  downward.  Thefe  can  only 
be  defcended  by  mules  ;  and  the  animal  itfelf  feems  fcnfible  of 
the  danger,  and  the  caution  that  is  to  be  ufed  in  fuch  dcfcents. 
When  they  come  to  the  edge  of  one  of  thefe  defcents,  they 
(lop  of  themfelves,  without  being  checked  by  the  rider;  and, 
if  he  inadvertently  attempts  to  fpur  them  on,  they  continue 
immoveable.  They  feem  all  this  time  ruminating  on  the  dan- 
ger that  lies  before  them,  and  preparing  themfelves  for  the  en- 
counter. They  not  only  attentively  view  the  road,  but  tremble 
and  fnort  at  the  danger.  Having  prepared  for  the  defcent,  they 
place  their  fore-feet  in  a  pofture,  as  if  they  were  flopping  them- 
felves ;  they  then  alfo  put  their  hinder  feet  together,  but  a  little 
forward,  as  if  they  weregoingto  lie  down.  lathis  attitude,  having 
taken,  as  it  were,  a  furvey  of  the  road,  they  Hide  down  with  the 
fwiftnefs  of  a  meteor.  In  the  mean  time,  all  the  rider  has  to  do 
i>  to  keep  himfelf  fad  on  the  faddlc,  without  checking  the  rein, 
u>i  the  haft  motion  is  fuflicient  to  diforderthe  equilibrium  of 
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the  mule ;  in  which  cafe,  they  both  unavoidably  perim.  But 
their  addrefs,  in  this  rapid  defcent,  is  truly  wonderful  -,  for,  in 
their  fw  if  Left  motion,  when  they  feem  to  have  loft  all  govern- 
ment of  thcmfelves,  they  follow  exa£Hy  the  different  windings 
of  the  road,  as  if  they  had  previouily  fettled  in  their  minds  the 
route  they  were  to  follow,  and  taken  every  precaution  for 
their  fafety.  In  this  journey,  the  natives,  who  are  placed 
along  the  fides  of  the  mountains,  and  hold  by  the  roots  of  the 
trees,  animate  the  beafts  with  fhouts,  and  encourage  them  to 
perfeverance.  Some  mules,, after  being  long  ufed  to  thefe  jour- 
nies,  acquire  a  kind  of  reputation  for  their  fafety  and  ikiil  j. 
and  their  value  rifes  in  proportion  to  their  fame,* 


C    H    A    P.        XVIIt. 

Of  the  Zebra. 

THERE  are  but  three  animals  of  the  horfe  kind.  The 
horfe,  which  is  the  moft  (lately  and  courageous ;  the 
afs,  which  is  the  moft  patient  and  humble  •,  and  the  zebra, 
which  is  the  moft  beautiful,  but  at  the  fame  time,  the  wildefr, 
animal  in  nature.  Nothing  can  exceed  the  delicate  regularity 
of  this  creature's  colour,  or  the  luftrous  fmoothnefs  of  its 
ikin ;  but,  on  the  other  hand,  nothing  can  be  more  timid  or 
more  untameable. 

It  is  chiefly  a  native  of  the  fouthern  parts  of  Africa;  and  there 
sre  whole  herds  of  them  often  feen  feeding  in  thofe  extenllve 
plains  that  lie  towards  the  Cape  of  Good  Hope.  However, 
their  watchfulnefs  is  fuch,  that  they  will  fuffer  nothing  to 
come  near  them  ;  and  their  fwiftnefs  fo  great,  that  they  readi- 
ly leave  every  purfuer  far  behind.  The  zebra,  in  fhape,  rather 
refembles  the  mule,  than  the  horfe  or  the  afs.  It  is  rather  lefs 
than  the  former,  and  yet  larger  than  the  latter.  Its  cars- 

*  tUea,  vol.  I. 


THE     ZEBRA.  465 

fire  not  folong  as  thofe  of  the  afs,  and  yet  not  fo  finall  as  in 
the  horfo  kind.  Like  the  afs,  its  head  is  large,  its  back  ftraight, 
its  legs  finely  placed,  and  its  tail  tufted  at  the  end  ;  like  the 
horie,  its  fkin  is  fmooth  and  clofe,  and  its  hind  quarters  round 
and  fieiliy.  But  its  greateft  beauty  lies  in  the  amazing  regula- 
rity and  elegance  of  its  colours.  In  the  male,  they  are  w  hite  and 
brown;  in  the  female,  white  and  black.  Thefe  colours  are  difpo- 
fed  in  alternate  flripes  over  the  whole  body,  and  with  fuch  c 
nefs  and  fyrnmetry,  that  one  would  think  nature  had  employed 
the  rule  and  compafs  to  paint  them.  Thefe  ftripes,  which,  like 
fo  many  ribands,  are  laid  all  over  its  body,  are  narrow,  parallel, 
and  exactly  feparated  from  each  other.  It  is  not  here  as  in 
other  party-coloured  animals,  where  the  tints  are  blended  into 
each  other  ;  every  firipe  here  is  perfectly  diftinc"t,  and  pre- 
ferves  its  colour  round  the  body,  or  the  limb,  \vithout  any  di- 
minution. In  this  manner  are  the  head,  the  body,  the  thighs, 
the  legs,  and  even  the  tail  and  the  ears  beautifully  ftreaked,  fo 
that  at  a  little  diftance,  one  would  be  apt  to  fuppofe,  that 
the  animal  was  dreiled  out  by  art,  and  not  thus  admirably 
adorned  by  nature. 

In  the  male  zebra,  the  head  is  flriped  with  fine  bands  of 
Mack  and  white,  which,  in  a  manner,  centre  in  the  forehead. 
The  ears  are  variegated  with  a  white  and  dufky  brown.  The 
neck  has  broad  ftripes  of  the  fame  dark  brown,  running  round 
it,  leaving  narrow  white  ftripes  between.  '1  he  body  is  ftriped 
alfo  acrofs  the  back  with  broad  bands,  leaving  narrower  fpaces 
of  white  between  them,  and  ending  in  points  at  the  fides  of  the 
belly,  which  is  white,  except  a  black  line  pedinated  on  each 
fide,  reaching  from  between  the  fore-legs,  along  the  middle  of 
the  belly,  two  thirds  of  its  length.  1  here  is  a  line  of  feparation 
between  the  trunk  of  the  body  and  the  hinder  quarters,  oa 
each  fide  ;  behind  which,  on  the  rump,  is  a  plat  of  narrow 
ftripes,  joined  together,  by  a  ftripe  down  the  middle ,  to  the 
end  of  the  tail.  The  colours  are  different  in  the  female  ;  and  in 
none  the  ftripes  feem  entirely  to  agree  in  form,  but  in  all  they 
are  equally  diftincl  j  the  hair  equally  fmooth  and  ii  r»c  ;  the 

VOL.  I  ^  N 


AN    HIS  TORY    OF 

•white  fhining  and  unmixed ;  and  the  black  or  brown,  thick  and 
kiitrous. 

Such  is  the  beauty  of  this  creature,  that  it  feems  by  nature 
fitted  to  fatisfy  the  pride  and  the  pleafure  of  man ;  and  formed 
to  be  taken  into  Iris  fervice.  Hitherto,  however,  it  appears  to 
have  disdained  fervitude,  and  neither  force  nor  kindnefs  have 
keen  able  to  wean  it  from  its  native  independence  and  fero- 
city. But  this  wildnefs  might,  perhaps,  in  time,  be  fur- 
mounted-;  and  it  is  probable,  the  horfe  and  the  afs,  when 
firft  taken  from  the  foreft,  were  equally  obftinate,  fierce,  and 
unmanageable.  Mr.  Buffon  informs  us,  that  the  zebra,  from 
which  he  took  his  defcription,  could  never  be  entirely  mailer- 
ed,  notwithstanding  all  the  efforts  which  were  tried  to  tame 
at.  They  continued,  in  deed,  ^to  mount  it,  but  then  with 
fuch  precautions  as  evidently  mowed  its  fiercenefs,  for  two 
men  were  obliged  to  hold  the  reins,  while  the  third  ventured 
upon  its  back  j  and  even  then  it  attempted  to  kick  whenever 
it  perceived  any  perfon  approaching.  That  \\hich  is  now  in 
the  queen's  managerie,  at  Buckingham-Gate,  is  even  more 
vicious  than  the  former ;  and  the  keeper  who  mews  it,  takes 
care  to  inform  the  fpe£tators  of  its  ungovernable  nature*  Up- 
on my  attempting  to  approach,  it  feemed  quite  terrified,  and 
was  preparing  to  kick,  appearing  as  wild  as  if  juft  caught,  al- 
though taken  extremely  young,  and  ufed  with  the  utmoft  in- 
dulgence. Yet  ftill  it  is  moft  probable  that  this  animal,  by 
time  and  affiduity,  could  be  brought  under  fubjeclion.  As 
it  refembles  the  horfe  in  form,  without  all  doubt,  it  has  a  fimi- 
litude  of  nature,  and  only  requires  the  efforts  of  an  induftri- 
ous  and  (kilful  nation,  to  be  added  to  the  number  of  our  do- 
meftics.  It  is  now  not  known  what  were  the  pains  and  the 
clangers  which  were  firft  undergone  to  reclaim  the  breed  of 
horfes  from  favage  ferocity  ;  thefe,  no  doubt,  made  an  equal 
oppofition  'y  but,  by  being  oppofed,  by  an  induftrious  and  en- 
terprizing  race  of  mankind,  their  fpirit  was  at  laft  fubdued, 
and  their  freedom  reftrained.  It  is  otherwife  with  regard  to 
the  zebra  j  it  is  the  native  of  countries  where  the  human  in- 
habitants are  but  little  raifed  above  the  quadruped.  Tha  na- 
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tives  of  Angola,  or  Cafraria,  have  no  other  idea  of  advantage 
fromhorfcs,  but  as  they  are  good  for  food  ;  neither  the  fine 
itature  of  the  Arabian  courfer,  nor  the  delicate  colourings  of 
the  zebra,  have  any  allurements  to  a  race  of  people,  who  on- 
ly ccmfider  the  quantity  of  fleih,  and  not  its  conformation. 
The  delicacy  of-  the  zebra's  fhape,  or  the  painted  elegance  of 
its  form,  are  no  more  regarded  by  fuch,  than  by  the  lion  that 
makes  it  his  .prey*  For  this  reafon,  therefore,  the  zebra  may 
hitherto,  have  continued  wild,  becaufe  it  is  the  native  of  a 
country  where  there  have  been  no  fuGceflive  efforts  made,  to 
reclaim  it.  All  purfuits  that  have  been  hitherto  inftituted 
againit  it,  were  rather  againil  its  life  than  its  liberty  -y  the  ani- 
mal has  thus  been  long  taught  to  confider  man  as  its  mofl 
mortal  enemy  j  and  it  is  not  to  be  wondered  that  it  refufes  to 
yield  obedience  where  it  has  fu  feldom  experienced  merc)r.. 
There  is  a  kind  of  knowledge  in  all  animals,  that  I  have  often 
confidl-red  with  amazement ;  which  is,  that  they  feem  per- 
fectly to  know  their  enemies,  and  to  avoid  them.  Inftin£t, 
indeed,  may  teach  the  deer  to  fly  from  the  lion  j  or  the  moufe 
to  avoid  the  cat :  but  what  is  the  principle  that  teaches  the 
dog  to  attack  the  dog-butcher  wherever  he  fees  him  ?  In  Chi- 
na, where  the  killing  and  dre fling  dogs  is  a  trade,  whenever 
one  of  thofe  people  move  out,  all  the  dogs  of  the  village,  or 
the  ftreet,  are  fure  to  be  after  him.  This  I  fhould  hardly  have 
believed,  but  that  I  have  fecn  more  than  one  inftance  of  it 
among  ourfelves.  I  have  feen  a  poor  fellow  who  made  a  prac- 
tice of  ftealing  and  killing  dogs  for  their  fkins,  purfued  in 
full  cry  for  three  or  four  ftreets  together,  by  all  the  bolder 
breed  of  dogs,  while  the  weaker  flew  from  his  prefence  with 
affright.  How  thefe  animals  could  thus  find  out  their  enemyr 
and  purfue  him,  appears,  Town,  unaccountable  ;  but  fuch  is 
the  facl: ;  and  it  not  only  obtains  in  dogs,  but  in  feveral  other 
animals,  though  perhnps  to  a  lefs  degree.  This,  very  .probably, 
may  have  been,  in  fome  meafure,  a  caufe  that  has  hitherto 
kept  the  zebra  in  its  date  of  natural  wildnefs  ;  and  in  which 
it  may  continue,  till  kinder  treatment  {hall  have  reconciled  it 
to  its  purfuers. 
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It  is  very  likely,  therefore,  as  a  more  civilized  people  are  now 
placed  at  the  Cape  of  Good-Hope, which  is  the  chief  place  where 
'•this  animal  is  found,  that  we  may  have  them  tamed  and  ren- 
dered ferviceable.  Nor  is  its  extraordinary  beauty  the  only 
motive  we  have  for  wifhing  this  animal  among  the  number  of 
our  dependents  ,  its  f\\  iftnefs  is  faid  to  furpafs  that  of  all 
others ;  fo  that  the  fpeed  of  a  zebra  is  become  a  proverb 
among  the  Spaniards  and  Portuguefe.  It  Hands  better  upon 
its  legs  alfo  than  a  horfe  ;  and  is  confequently  ftronger  in 
proportion.  Thus,  if  by  proper  care  we  improved  the  breed, 
as  we  have  in  other  inftances,  we  fhould  probably  in  time  to 
come  have  a  race  as  large  as  the  horfe,  as  fleet,  as  ftrong,  and 
much  more  beautiful. 

The  zebra,  as  was  faid,  is  chiefly  a  native  of  the  Cape  of 
Good-Hope.  It  is  alfo  found  in  the  kingdom  of  Angola  ;  and, 
as  we  are  allured  by  Lopez,  in  feveral  provinces  alfo  of  Bar- 
bary.  In  thofe  boundlefs  forefts,  it  has  nothing  to  reftrain  its 
liberty ;  it  is  too  my  to  be  caught  in  traps,  and  therefore  fel- 
<iom  taken  alive.  It  would  feem,  therefore,  that  none  of  them 
have  ever  been  brought  into  Europe,  that  were  caught  fuffi- 
ciently  young,  fo  as  to  be  untinclured  by  their  original  ftate  of 
wildnefs.  'The  Portuguefe,  indeed,  pretend  that  they  have 
been  able  to  tame  them,  and,  that  they  have  fent  four  from 
Africa  to  Liibon,  which  were  fo  far  brought  under  as  to  draw 
the  king's  coach*  ;  they  add,  that  the  perfon  who  fent  them 
over,  had  the  office  of  notary  conferred  upon  him  for  his  re- 
ward, which  was  to  remain  to  him  and  his  pofterity  forever  : 
but  I  do  not  find  this  confirmed  by  any  perfon  who  fays  he 
faw  them.  Of  thofe  which  were  fent  to  Brafil,  not  one  could 
be  tamed  ;  they  would  permit  one  man  only  to  approach  them; 
they  were  tied  up  very  iliort ;  and  one  of  them,  which  had 
by  fome  means  got  loofe,  actually  killed  his  groom,  having 
bitten  him  to  death  f.  Notwirhftanding  this,  I  believe,  were 
the  zebra  taken  up  fufficiently  young,  and  properly  treated, 
it  might  be  rendered  as  tame  as  any  other  animal  ;  and  Merol- 
la,  who  faw  many  of  them,  afierts/  that  \\  hen  tamed,  which 

*  Dapper.  f  Pyrard,  torn.  ii.  p.  376. 
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he  fpeaks  of  as  being  common  enough,  they  arc  not  lefs  dli- 
mable  for  their  fwiftnefs  than  their  beauty. 

This  animal,  which  is  neither  to  be  found  in  Europe,  Afia, 
or  America,  is  neverthelefs  very  eafily  fed.  That  which  came 
over  into  England  fome  years  ago,  would  eat  almoil  any  thing; 
fuch  as  bread,  meat,  and  tobacco :  that  which  is  now  among  us 
fubfifts  entirely  upon  hay.  As  it  fo  nearly  refembles  the  horfe 
and  the  afs  in  ftructure,  fo  it  probably  brings  'forth  annually 
as  they  do.  The  noife  they  make  is  neither  like  that  of  a  horfe 
or  an  afs,  but  more  refembling  the  confufed  barking  of  a  mai- 
tiff  dog.  In  the  two  which  I  fa\v,  there  was  a  circumilance 
that  feems  to  have  efcaped  naturalifls ;  which  is,  that  the  (kin 
hangs  loofe  below  the  jaw  upon  the  neck,  in  a  kind  of  dewlap, 
which  takes  away  much  from  the  general  beauty.  But  v,  he- 
ther  this  be  a  natural  or  accidental  blemifh,  I  will  not  take  up- 
on me  to  determine. 

Thefe  animals  are  often  fent  as  prefents  to  the  princes  of  the 
eaft.  We  are  told,  that  one  of  the  governors  of  Batavia  gave  a 
zebra,  which  had  been  fent  to  him  from  Africa,  to  the  emperor 
of  Japan,  for  which  he  received  as  an  equivalent  for  the  com- 
pany, a  prefent,  to  the  value  of  fixty  thoufand  crowns*.  Tel- 
ler aiib  relates,  that  the  great  Mogul  gave  two  thoufand  ducats 
for  one  of  them.  And  it  is  frequent  with  the  African  ambafla- 
dors  to  the  court  of  Conftantinople,  to  bring  fome  of  thefe  ani- 
mals with  them,  as  prefents  for  the  Grand  Signior. 

*  Navendorf. 
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